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[AV :^Lu^l] ^ ^3^°^ jSC~uj~a L»J^J ^ ^ 


.[AA-AY:^] ^ - r 

: iL-pi er<^_y, i_iSsj ajlC aJo clj c3.Ls'S/” 1 *^-§-f_A-^ ^ •*■ 


[or - .-.i.^ ] 


[AY:»LaUl]^ OJ^JJoj *iAi1 ^ .0 


_HI (Jr U A ]l jLstC .^1 4_j_Ja^j 3jjj_Ja 4_4 Jj£UI S_HijJLil CjLj^I _ it J^|3 

$- e- ^ oi v tS ^ 

4 (j—bj^l J^fcl I 4 , 0 . 4 3j (_ 5 —HI 4jLUlj (jj V (^ 3 -ujUi] i J ^j j t *\11 til Iij 

2 

(... ^1 xj ^qJjuJj) ^j^-xjjuJIj .^-JL»Jl 4 *J ^ a ^ 6^ o^Llil 1 6 ^4^J ^ Hi 3 jl_p*jJI 4JLUlj 

ja-uu La! tjl iiwl ^j_o ^__jj£Ul (jlj HI 4 ) (3^ ^ (JJ Hju c3j lu ^4Jt_L0^. ^j—^ajVI J &l ^jl ^1 L*_o 

i 2 & 

Lo ^ ^jl ciJJ i ^LjLO (J— 4 J^J^JlII C_jLlSl]l I j_4J ^N.jJ| JjJj ^J-O ^j_OjJl ^j_o 3 Jlo Juu 4 >Luux^ 4 ((^hP" 4AJ* ♦ ♦ ) 

& 0 9- 9- I-' 9 

4 4_j ^p>wjj| Cy* Jlu La_j^n. ^jlaj^l 4^JL4-^ CL-llj c3j_<_u ^jj£LJI ^jlj^Hl 4 j j-^I 

(jL-uj^l 4^-1 aJI ^j_o JjL& (_^Jl 3jLiVL) ^Jj£jl ^jljJLSl ^j-Lm 4cilii 4_<Ltia^j Lc 














jLatc.^1 4_*_ <^t7i) ^Uduk^l 3jjj_ ih cix-llj I jufcj i3 jujlc. L^JLc _dL 

J_^LcJl I JUfe (_ ;r U (Jj 1 L~ 11 IjJjU. ^}L_4/^U jLjuJI £j-A L JlC. 4 I JlA ^C.jJl 

£ £5 * * 

;4_I_L LJl £ JL& ^JLc. JjJLIj 4 4-^-j^r ts> <L^.^yujj 4-lc.Ic <-Lj j^jju ^33 4_ lU .»J 1 ^jl 1 *to 4 J j-jlaj j 

:4_u^M KLaJJl ^£i 4_jj tiaJaJ! 0jufc £-& J-aLuJJ 4_aj^UI ^yA L JlC. Ll& Jjjj 

?■ ^ i# 

44 JLUI dJ _1j Jlc.1 ^ (3^JJ 4 4_ I 4JlUI J^LaJVI CjWj (3—Lt _^ * <<^- * ^ 

Ji 

9- ^ & 9- 9- 

♦ ^J-U-A (J LaL J J*J I I (JI jJi] I C^JLI ij 1 l_^_l£ J^J_ULjJ I L_<_J l_L4/1 j 

^ 9- ~ S f 9- 

♦ 4_4Jj£Lj! <Lulj^Jl oL^M jl 4_> ^1— JjjJJI c_j 1_ju_uI * Y 

^j-4 _ ,,,a^\\ ^Jj. £^».jJ|j 4 4_4Jj£UI 4_uljJLll 4 _jM i j|||jc. _4 -^aJI j*j_ loaj £j-a j^jU-H .Y 

. j LeJI ^1 ^ljuIuJIj d A 4^aJl 

♦ (cj (j[ ) 4_u! jJil! 4_>^L 4 4 ? 1 *"t o 11 4^r <^> 11 CjLIjJi]! * i 

^ tP ^ ^ X ^ 

<jl^j_4^ L 4 JL 4 ^ 4 Jl>.IjJI L 4 4 ?U" 31 1 4-uIjJi]I { j^$ <s~t 111 *0 

<-Ji_tl^j c__o*ljJl £j-A (jL^ ciUjJ ^ Jjl Jj^uJ Jl_^l (> Oj. t “ / 4 ,>>♦ ^ 

♦ ciJUi UK Ua.4 JjcLjlLsJ! 4j^^ 4 4 ?I»"<o11 4_djj*jiuJ! 4 j^_uJI OJ-iU^VI ^_pe_4^Jl 

^ j5 ^ ^ ^ 

Uc.J 4 JLl3 Uc. Ill (JJ-i 44 _u^SUI LI_^Jl^L 4_IiLtHgJI 4 j^U ^jl j^JI ^L_(_aJl 3Ulj^c .1 

9- ^ UJ 9- 

V ^jJI ^4ju llu^JI JuJuJl JjJj ^jl J JljlIaJI ^—u±si]\ CjIjI ^jL i <m tl ^Juu 

^jLUJI 3 jj_uj jLtil LK I ^ l4a «^ 4_L_uj^c Bjjj^iaJL 

3 Jl^vljjl 4j>>>3ll jL^allsVIj 4 ( 4 -tJ t-uJ I 0^3 ^ 4 c to 3111 3j^ut]l ) ^jl 3 JLC.U 3 Ulj^c * V 

. L^JLo Ur *±*l\ jUt£.^l L_<jU. ^ ini M<otl CjLVI ^jojJuKj (JJ-i 4 Jl^ljJl ^ 1 3 ^ 11 

^jj£l]l ^jlj-3JI dJJij t4 -l^-LJI 4 3j3^U 1 ^<3^1 cyA L UI ^yA djL^I ^Uc.1 4JjLt_4 jl ( 3Kill ^jlc. *A 

j* 

9 v 9- 

♦ clii J ^ I ^ 

^JLil jl ^"^yi 4_j ^Jlitj ^1 4 SjSjJ| 4_UU!l _t-^UjJl ^J c. (^JU 

4_uLuuSUI jj _ajJIj 43 J 3» oII 4 _j _J^LjJl Cj^jLlaJI JU ^j- 4 dJJij) 4_$jj£Ul 4_uIj-3Jl C_jLS/I jl 4 jVI 

♦ 4_<uj£Lj! 4 j^?I jjU (^y-o-LJl jLe-C-VI 4^j CjLuV 4_^j^U l JjJlscJI (j ^ ( 4 3j^l jJl 

I (j[ i ( _ T ^JL*Jt J_iiieJl I j_A O -4 < '_ < Lj_^*»- ^ jjl ^ . \ * 


\r 





















3l_p*j 4 jrseJlj 4 4£u^Ljlj 4^jj_tlj dal jJl^) 4 3lL> 4 4 _iu£. 4_ui_l*JI LI_dji]l (jjjieJl ^ JLC * \ \ 

4jLJlj 4 4u^Jlj 4 lLI j tlj 4 jljU_jlj 4 < 3 Lf-a^J lj 4 d<-t-lj Ij l 4-C. Lt-gj I d-L^JJ 4 j 1 rill < }L_<U>.J 4^JjuJl 

L^-lLuj dJLii 3 jjIjJI ^^2>j ilL ^-JLalllj 4 ^jj£UI jljJLJI Lkjjjl ^nJI djIjusejLjl jl (Lkju£.j 

♦ 4j *:L>. La (^ ullf 4_Lll c_jL£ j J u^) jLuVI j ^4 L^^LLjI dJJ Jj 4 ^Lal^ 

* 

V ^ ?■ 

3 jjLl 4 Lu jJl jj_ lu juLu La j_ulj_3Jlj jj_ loJI j _4 L^J 3jj*Vlj 4 4_aL-SJlj 4 4_c.l_<_uJl j _4 ^\£ jl Ju£L ♦ S Y 

4JjJb 4_Lc ^LauS j tUt LijJ I ^ n La£ 4 4_i_ujJl 4 jj_u jJl jJL-dl 0 juk ^Llscj V L^jIj 4 4_Lal^ 

^ ^~S y' ^ y 9 ' Y. , i f A \ «■ 

ld>] J5 l £**#(/» OUI 4^uUI cfAijdd^ & tjjJu -^1 rtjh* tl 4JUI jj L&J jjpdls Cr ^ :j-4^U c^Lu 

is $ ■&% V ^Vtj 4 iS jj -Ji'©, 0 .^ ^5 xe 0 * 

iuv tciilj^Vl] ^ oJj<x^ j£\ ( ^£sLj Jd£; L^iL; LJ>] 

<dt-3_us (jr^J *<jjj^l jjde_^ ^ (jrjl jl LL uHl «LLjI 4_<a^J j_4 jl^ A c^JU i j-4 (jrL-J 

lS ^ ^ U) ^ ^ 

3j LiVI (jIj 4 3jJwVI 4_uiHrtJj I 9- LLb *JJj iiaj j_L_Sj ^ I 4_LartJ I JlA II 3j-u^ I -i I JlC. I $; La-t-oJ I 

is- ^ ?■ 

daL— ljjl!I (j—« I &' l ’° ) _3 t4-C.l_(_aJl <-^jju 4JjL?cl^j j_i_a43 ^jl ^SL<aJ V 4_u^Sl]l Jukij_uJl dJUt ^1^ 

UJ ^ CM 

♦ Lu JlI I 3 LoeJ I 0 Juk 3 Juk LLu-J I 4 _u^£U I ^jJ-f.aJ L ^UJ ^jJ L^jVj i 4 JL! I L^-Uju ^ fjjl I 4 3lL o 11 

4_uIj^3Jl CjLj^I jl 4 4j^I ^aJL*Jl jl_stc.^1 (^lC. J 1_$_ lllllu VI ( j r £ 4 ulL l_3Jl 4_ua-LJl 1_3 j^JI c 3jIo^j ♦ ^ T 

^ * 

L^jlj-^>> 4 -U 3 SJI daL^I dJJ Jj l 4JLcl£L_<Ll d_jl_c.j_dsjujl £j-a J Jlc. jl l Jj >-IjJl ^uisjuLl 3 JjljJl 

3 Juki_tTu-gJ V LI_da_3Jl JJl^ tduiuJlj ^.Ld^lj ^JJLeJl LI_IJLC La_d 1 4_Ul cuL^ ^_ £1 3-ijljJl 

4_<uj£ 1]I 4_ul j-3JI CjLjVI jl 4 jVI I_Lkj tdjLjJkUlj ^j^jj-oil L^_d juSu dl_I jJj 1 z L<a-LJI 

t^juajJl £~a J_L_u V 4 -l^Jjl!I 4uLl3-5cJL a 4 4_ j L> ^ tl djLjJauJl jI _t-^alu^U _ds^uaJL 4_3Jjtu_<aJl 

iW ^ ^ ^ 

I it 4_uJLjlII 4^juuaJl (jlj Juu ^Luv. ^.LJLjlII jL^Ic^L Ltu_^L_r^31 JIJ ju Jd L^JSUj 

^ t 5 ^ 4^4^ 

jl Jju Jd 1 ^ KIj 4 j^_ulu V L^j1_£ 4<L?e_L3e_u^Jl 4u_d^LjJl 4JJLuLl jl ^jjjLUI jl ^ILdLseJl _t-uua ^Jl 

UJ IP ^ ^ 

^c. juju L^jV t4_u jus. dJJj^ l^.iul jj3j 4 4_ujun. 4_j udSL^Jl ^jJL*Jl (jjlujv dJJij 

3 JukLseua jlj^J_ ujI jua I Jj^Lua Ij_<u J_c-u L^jl 4u_uuSLaJl ^jIaJI 4jlj_lL jl °> dJJ jJ 4 3 J Jl 2 z-a 4_ujuv. 

♦ l^jL l! 1 jj J jjl_3ss. j^c 4u^juua d/ 3 j r n La ^_ud>^J3 ^ La-LJI 

4 14 J J_sL(Jlj 4 4_<aJj£Ul 4 jlj-3Jl 4 j^I ( j t £ 4 _l jjtJI 3jL_dVI 4J^jJ j 3j^_ jl j_u j-u-dUI 3jjj d» ♦ \ 1 

- ^ 

^_ lu L ujjuu La JJkj 4 4j^?I ( ^ 7 —£ ^ua-LJl jl_»e-C.^I 4us.j djL_ul^ ^J^ljua jJl _ u~t V"tl 3Lsljua 

♦ Jl djLwj J (_^Jjl ^ jLt.^ | juk jV i ( jj I j_j_5euJl ) 





























^ UJ 9- 9 

i I4] j—uuJ 4_uljJi]l 4 uVI 4_Wj ^43 ( _ r xJL»Jl Jjrt'a- oil 4u_H J_iuajj La <jl Ju£lu . \ 0 

^ Oi 9 

. JjJl 3ju£ ^JLc. (^Ltj 4_uLstC. ^n ^ujSLJl £)ljJi]l 

^ 3 nj 4JIL3JI uuj iJu jl t jl ae_$Jl jl 4uu tluJl ^LL<a ^_jL Ju 3 ^ujSLjl ^ >1 juiJl jlauJl ^jL _j ^j_l3uJI ♦ \ 1 

Ip ^ 

(j$ ilgjl jJ 3 Jj 3a 4_p* luJl 0 JlA ^j£u (jjj * 4 u.3-1jl 1I 4_p*luJl ^ya 4 3lL> 4 4j 9J 4 3j^| J 4-C.Lu^ 4u£.L.4ua 

s 

.4_3JL>. £yA Vj 4 j Ju ^j_u ^yA JLLlII 4_uL V (^ jJ! JjlLxa ll yJt (jJLittJl 4_Ul 

~ ~ * 

J-tuajuu 4 _u ale. 4L3>. Jtj_4^jJJ t4_<uj£HI 4_ul jJiJl 4uVI ^j_*a J^^LLau^l 4 _jjISLcI ^jLu-aJtJl * W 

Jj 1 ^^ 11 ^a ^J^ju£ f ^ A ‘ 111 ^ 4 4 a \ 3 ^eJ I 0 JUfc jj- 3 -Lu-<a-l ■ jJj * Juu L^, ila ^.^jm I ( u-lu lj\ ^aui 

4lbfcuJ I ^jJL*J I J Lt-a ^ju j ^ LuaJ I ^j_ud cu_<U I cJiiitj ^yA ^c. jJ I ^1.c.j 4 ^JL*J I Jp lJL>. £yA Ju Jl*J I I 

^ 9 9- # t5 

♦ jLstua ^JL*Jl Juki ^j_a ^jJLL-uIuaJl 4uJl 1 < h~m 1 ^.^.aLal LijIuLa Jlju V uuluJl (jLb c 4_mj_LLaILlIj 

4_uJLjlII CjIjLluVI 4J^?J 31 4 _^_iujI _coJl g.L<a-LJI J^l3Hll ^ Jlc. * ^ A 

^ UJ ^ J, 

3JjIjJI 4_u^£UI 4uVI 1^-^jL aj 4^vlUc ClulS oLajJLiuaJl JjJ l>. 44 JLII c_jL^ 

c^juu V J^cl£u JJj-a ^jjJuJL 4_jjL_ujVI 4^juuaJl 3juIJ ^L_ujl n7i 4 4JL!l ujL^ 

p1 I JlAj 4 LkjuljJ CjjuojjI La-^a 4 _uL_ujV! c_^jLuaJl (_^C- L-4u^a t jLiajJl 

.Jjl jl^VI L_u! 

^-o-LJI jLst£.^Lb 4 I I j.j < (i4?" 11)j (^-^LJI jL?tc.^l) ^ * S ^ 

^yA 3jjbLL ju i_u_33 jl 4 jjSUI (j-Lluay. ^yA 4 3j3-v 3jl JjVL ^ujSLII ^j!j-3JI jju m JuLil 4u j tuaJL 

^j-«J tiJUi ^.Lv. 4_uuliw 4^jjj^3Jl ^yA JjLLalua J Juu L^-jJj^ c_< _ nuSl^Jl ^JLjlII Jjuuaj Ju3 4>jJfcljIi 

9- * 9- 9- 

j ^ 4 jj < «3"ll La I J Ju I 4u-L4uSl<aJ I ^^Jjl! I <jjjL ^y£- 4 3j3^tJ I dJUt 1_ Jj-i-uI 4_u l£ua 1^ juiuJ I ^yA ^jSu 

9 9-9- 9- OJ ?■ ^ ^ 

ju^l 4_I1^ LLaiwI *(jlj^l 4JLb J Ml3oil L^u£t ujL-^I 4 4_u! j^ 3J! 4uVI 4J^?J ^*4^ 4jj-iIoJ 4JjL?eua 

oj ^7 s- ili 5 - $■ 

4 ^jjSLj! ^jlj^Ul J-U-4J Vj 4 j_m3 oil ju_> Mtf^tl LLaitil ^jl JU^L l_ujcj LL&j 4 J^lj 

OJ ^ 

4 ^jj~m <^o3l I ^j_xa ( j r B 4us- I 1 4_uaJL*J I 1_3 j^J I c 3 jIojj ^JLc. juaju^J I ^jua Ju ciJLI J ^jua ^LLu Ij 

^j-4 lijuv ^jl 4jjua^l ^jua j u! t$ 4 3j 3^eJl Juu J_uuaj 4u_nuSL^Jl ^jJLjlII Cul£ LaJ (j^Jj 

. ^ujSLl I ^jl j2i\ 4_ujSUI CjIjLu^U ^^a-LJl jj t «|3"11 3 Jui Mill JuLjL (11 4 3jhjj 

9- 9- 

(jjluutJl ^yA CuluJl l ^ulL_H 1 ^?1 4u£ lulLjj ^jl jjuJtJ 4 jUjutil ujIuSUI I JlA ^ 0-LtJl jl_Lai 

9- 

t Ll^VIj (jJLeJL 4_3 Jju_<J 1 L1 *>>3l 1 LaIj . [4gy 4_uLtua1 L1 *>>3l| dJJ Jj 41 gC°\ 4uu^.j ^ 1 4u_LL*J 1 

^ % 

v LaJjJ J_^_wc_lB 4 j < '< 1 « ^ 11 lu^lj^ iJzlzsu ^ 1 ^ a 1 1 ^ ^ < ^jl • >• * 1 lj o lu-^J 1 j ^jjSlil /j_^ JSli dutuJlj 

S i 

jJU ^luuju w 3 <jj t L^uuu^lj 4 u_3JL>. J Juuj JjLjJkUl J Juuj C.4-l>. 4 Lfcju uualll JuLjJuuJI ( j^c J Jlc. j_4uaj 

.JuIjjl^> /11 oSJt ^ Juv^/ jLualu^l 4u_uu ijl ^jSL^j 4_*Jj£ 4ujIj^ 4ul 4_U 1 ^j_4 





























JL4 ^ j <25t_<aJI i JpL?eJI 4_Ll1 ^4 1 V i Jllsc^JI J!j 3JI ^^b 1 Lv. La JS 4 j3c t-^aj ^_lL2I * Y * 

^_u £yA JLLtJl 4_jjL i ( 4_u jjlI I 4JlUI ) l ^ a 4_p*j 4_*Jj 2bj_b3t_<jJ I j 4 4 j ^LgJl j 4jujVI b)Jjbi]l 

IP £> ^ £> ^ OJ £. 

b)V i I Jul ^^bl jb j^> L ^ JlL_ 4 ^j jl 4bjL 4_ujS 4bLbirfcJ 4 ciJJ b .4_bJL>. ( j_*a Vj 4 j Ju 

JuMb 4 ciJJb I Ju I bl^ 4 4 _ 3 lbwj 4^.1 Julj <£ciulls ^j^JIj 4 ( jJLieJl 4JL1I jA ^JjSJl ^jlj^bJl 

^ U> U> 

I jbi] I jlabJ I 4_lV jJ ^luj j I jJ I ^^b La jj 4 4_uaJL*J I 4 3j3*^J I 4_c. Lu^> La I 4 La Jib* .i jj**J (J- 4 

Hi ^ ^ £S 

JAbeJ I JLb dU jJj i 4-<a-L-4i-^a jua. ^ ^Ab I 1 g'tC 1_ us Lj Js>- d *l!±j£. ^ 11 4-La-L*JI jL LireJ I 4_j_l!Lc. b)I bI 4 jSJI 

£ 1_3j ^j^jLb) 4_c.L us CjJln. La JlLa tiJLI bj 4 4 j_H-*JI gl \1 Jl 3b J 4 Jjlj 1 c L us ^Jl3_*JI 

♦ <UuuSLJI ebjL*_a-U ^-a VI Jj r^LJl 3JLlI ’by^yjus ^L 1 4 A 4 (<ibLLaJlj b^LaJl 

JS ^j-4 4J -ijjstbJlj 4 dJ lb ^b 4bbJl 4 4JJI i_jL£ ^ J^LUI ^b 4_ufcLLL<aJl ibJ lI! cj l_ocj ♦ Y ^ 

J[^b ^jl 4 ^jj£UI ^jl J-HI 4 _ujIjJlj 1 (^-Lc- 1 f«oj I l_okj^ 44jjLa 41 mA£Lc jl 4 j ^ V mi 4jLc 

. ( * «jLUI ^b ^JLsl 3_4 Ii^j^Ulb 4 ^qJLc j^jJij I ^b Jib ^ .^> ^ tl 

4 c—c^ 4_t_u_^iw 4b ^£baJ lj ( I jljbi] I jj^b ^.JaJ I j Ltc. ^U 3j lo-l^J I 4_c .^_uj yxj I ) DJJt> CjJ IS La 

I^L L 4 S L^JjjLlc. 

♦ 4jI ( YA)j 4 Lc.j_4bsj^a ( Y 4 ) J-^-tTgjj 4 |^Jj^ 2I I ^^b g'L^Lall * \ 

♦ 4jI ( it)j 4 1r( Yi ) J-^-tTajj ipjjSJi ^^b . Y 

•V (rr)j 4 \l-yjusyA ( Y ^ ) J ^ ("<JJ I ^b ljLcU I .Y 

* 4j I (YY)j 4 Lz.(YA) (J ^<~tjj 4 ^jjSJ I JI ^^b b)1 3 ^**^t ♦ i 

♦ 4_iI ^ 1Y 4 Lc.^ ts~>yA ^YY^ J-^-fiujj 4 j>5sJI b)L^dlI ^b b)L j^ f! *o 

t5 ^ V IP 

4—(jbiAJ b)l J-A 4 4_C.J_4? JlA L^IbtJLc. (_^bJl CjLVI C_jLc.J _JJLC. bhH b>d b)^ 

^ ^ IP ^ ^ ^ ^ 

. ^ Cy* j2SI ^ Cx^ti^c. cjLVI (j^aj b)l 4 3 4jI jbSI ^a cJLLu 

b)-4a elUbj 4 <Lajj£ 4_jjljb 4jI ( ) 3 j _lo-l^JI 4_c.j _ujj_J! 4>JlA ^^b C-<_^bJl CjL^?I 4 ?JlA 

5J. ^ tl ^j! juC^i ^xbsljj *45»jJfclJ-L j 4bL^SLaj J^Sbl ^Jl CjjL_lI>I 4-uljb 4 jI f^JULAy cbjjl j^yA jut£ I £yjj 

^is> . 4jLat>aJl I JlA ^^b ^bLabJl qs>*} 4 4_SlJ l c_jLS 4_b^S2l Caljl J^lSUl j ^yj-xl LlA 

^ b ^ ^ IP 

3j jbj 4 J LLu b)J-^Lj^b 4^Ja]I jLstA.^1 jA 4 4JL1I 4_jLS ^b jLstC.^1 b>^ 4j iLlII 

£■ ^ ^ (5 

^ ^ 4 ]I JIlj_*_j 1_LjIj 4_uoliw 4 ^JLJI 4_*J ^^Aj VI 4 Lj_ t^c. JaI L^JLjl33j (^^Jl 3 jLp*jJl 4_*JJL 4_Jl 3 ja. jJl 

^ ^ ^ $ 

^b Ja Jla ^S jJ _ L4jj ^b lj (jrL J jl _Lxi^tbl 4_3bljJ 4 Ij-oS La Jl3j 4_jbj_LLabJ I j 4 " ^ j 11 ^jJL*Jl 4_b CLlajJsj £yAj 

£ A - - is* ** * 

4 U ^-oJjlJI ^Jl3jJI i-7-tSj £y£. Lblbej bhpj_t-^LuaJl 4_uaV—^Vlj 4 _ujjlII tb > )- : p-^VI jl Vj_ 4^JL*Jl Jj-i 4_.<-lcI 
























1 j <-dJ jJ i 1 ciJj^faJlj j-3SLjl J-&I JjLLaj 4 l a. *..<>> La 

u, gf 

I 4 K 1 4-lu^Lju ^-L<^-Lt-U-<^J 1 ^ ^}L_4i^l (^y&jJU ,J 4 ( 1)^3 ^J^-tllt-UtJ 

a> ^ 

CjLuI^ 4 Lul L4 /JlLcj LujJ 4 Li-ulc j^LseJl I JJt 4j £_3Ju La j>_p*j 4 ciJJ jJ jj*j_a <_p.il <jj.i ‘^-JLslII 

La-p.c. jpeju <J_al£ij Jj^a-iu <p3 ) 4_L)I c_jL£ l^*„i.a.^ 4_u^SUl CjljLi^l L$j ts> ^1 4 _ojLlII 4 _uJL*JI 4SjJI 

J> 

\.£*,x,4.y 4_n-aTtSL^JI l_3jL_JI ^yuj 4JLuj 4_xa £_jjlj cJiJl <J_l3 <Jj*jI (^jJl j^jjlII c_jLlSUl I Jl& <jl CjLuIj 4 (^jL-uj^I 
> j. mi j 11 ^j.4 3j^lp<_a L^ic. c 4 ? mi^ !l cjIjjI ( 3 ^ ^ o-^J (jr^ 4 JjU>. ju jl*J! 3jLfu^L 

< £ 

IP & IP 9- jJJ 

<lc,l < iS> (jl V ^J^JlII C-jLiSJI I Jufc (jt 3^J L^J J^Lt <—jins ^ydoJjtll I JlAj 

9 ^ J> 

< jr ic. 4_*_La3 ^jJl 4 ?Jl^jlj 4fc> t 4J _L4/jj 4 jL_uI ^jLn. <^JLc. 4 4_aJL*j 4 Jj*jI <_£Jl!I J^JLitJl 4JL1I yJt Jj 4ijj_ luj 

- * * £ 

^jj£Ljl <jl jJIl! ^ 3 M ^ ‘ 1 3iU a I Jl^ju tUs A^-tl I Jl^j J_puj 4 ( 4 _uj^jl!I 4_*JJI ) 1 ^ j 4 _pwj 4 jlL) 4 4_jJL*J! 4 jI i 

tS ^ J, ^ 9 & 

^LsJj jJI ^jL?tJI I jlaL ij 4 JJI 4jL jJI I jLALi 

^^44 £■ 

^J_4J Jjfcl 4_tjjLiL 1_C^-lc. 4 ( _ t A^( _L4/^?l ^Jlil Jp 1_3^. ^jl jufcj 4 4-J l_Lt/jJlj 

• ^^_ii I i^j 1 mi 1 1 4_jj3 lx] I X UJI 

I 4 C.t-Lo£y I L1 I 4_j JSU \s^ju2 >I 4_pJL»J I jj t^J L 4_c.j uj I Cj Jjj Ju9j 4 1 IxJt 

£j-£la'^\ CjLuJ g. Lxj I ^J-4 (jiajfcljJl (J^peJl 3j_ lo-L^JI S_C.J_<_uI 4 >Jl^J 4_UI J-41jU <j\ 4^jLoJI JUj^Jl 

*:lj LU (jLju L^Jlj J 4 J ^ IJJ ^j-4 4_ll $:! 4<Lp^( L4/^lj 4_UjJt]l 

4jj^.Ju Lc.Jj 0 ! JlA j_u ^j-«J 4_pt_t^j 4JI Jl^?c-4 Lj Jlj_uj ^^JLc. ciJjLj _L4/J 4JL1I ^.l^j 4 (J-u-ll^I 

Ji ^ ^ 

l_JJ 4 JJ jLAitJI (jl ljlj£.J 4(jjjjl 


jL>UJl J>l^j 

9- 

(jJj^|-(jLi£. 

jiun/vi 

^T- 10/1/U 


W 










































JSLJ 4_^ j ij JSLj 4^JLc J^.^.u)^ v.i* 4jb! 3 jjl_3 JUS jlSjjjJ’ pj^SJ! ac!! 4L>* 

jlS j I (jj£ 4_o* U>fcj j> jtaj jJLL» j I JULS jl>* jj 4_j! cJi 3 J_4j 

33jJ 1 4Jbl ^1! 4 jvL>«JI j 4LJJ-UIj j^lL lxI! ljUj.4j>w4 4-lloJ ljU j -4Jp-4 4Jbl 431^» 

4j^U* 4j 4_<^oj^ u i4-cl5Lu< lj! 3<^n L^Jl 4 JS ^j-^ubo ljU^- 3Jp-4»i I *■ 4 £^-4^f! j*_oJL)^ 

JL>- 1 ^ lj! ^^! ijt-L^JV j^loaII L-L-aJ ^TlU US £ JL>*!j J-4^! ^J! U-l4 4jL ^-Q->1 -4 JS L-lloJ ij i4 

„) 9- * nr ^ ~ 9- 

i^LULl aLLuj ^fl j^41 3 ^ Ulo) 3 !LSjJ U Luj JjJLj 4j^M p33oj p!j 

•*•>?** 1 $ L->LujL>iJ IJ J^JJL>JL1 lluLjJ ! Jbu ^J! Lst -L^ JV JJL>Jt ^iJJLLUJ 




jl CjI _£,L«JseJI I^ya JJlX ^1 p uj2 U i f Lo-^I 

J_^1 (^1 (Populations) 

£• £■ ^ 

^c. ^ Lp*VI ^lj_il 4_J }l_33_ uj! £j-a 

3 jL>wJ ^1 _*JI 4jl_tlullll (jl ^ J_)^l (J—^ 6j-££- 

4_u I ^_11^ j^x _luj l ( 4_jj^J I 4_j-litJ I ) 4 l (it I 

Jl>wIj c_jI ^Jl Lat-t-g^v j, mi < tl ^n L<^j J^JLitJl 

£)U3 £-lj—1—<w* 3 J—^lj 

_caJ (j^Ju ^Lpw^l ^j-4 g^JLJ( ^j_4 

^ j» ^ S' s- 

£(J-UJ ^iJl *<> d>*lj L_jl (^[ 

j2 yj £■ 

bJ^ala ( _, 3n (J^. <3 j T, ,„ ajl 4-o.jj ^ 

.4 31-v- (3_^4 d rtlU. /i 11 4_uI Jl>-jJLi 

4 -oJl GLul 5 ^l > id^i 

«« 4« 

:(Kingdom Monera) oLutj-Jt 4 £JU_<j (i) 

t> 

t L>j- u SL < J 1^ l d 1 11 y^j- j ^ I (I) - 4 o Mil 

^tji L-cJl>itat t ^ ( oLj 4_3jI t Ire-LaJ I j 


iuvi^iL^uJdvvjai^ 

4 & ?■ & jt 

4j^lltj 3LpeJU j—JI ^ Jl^I j- j Jl3j 

^<pe^ j Jl3j dl_I j£ i 4J_ uj 4^L4 (J L 4 JJ ^-U Mj 

Juj-j 1_<U Cjj _C^. III *L_p*VI j-j! 

£• 01 

L J I ^_JJ^Lu 1 £JLA Ji_4J ^U^L<S 4_ul_4J 

0 Jl£> J j^ J_L4J L -JL* u^j! (J — 4 LiJJjLlj 

3jJjdo djL^ LlA ^_LJ >U ^jj^IjJI 


-t /> < / «1 


4_peJl CjLuISUJ 4_j_luLuj^I c 3j i <^>"i!l 3 jl^j 

^ ^ yj 

i4_!5fcjl dl_ijl£Ljl ^J_4J IjIjlc.1 j (^jJl 

4-3_3 Jl>wIj 4_L5e_ij_ lIijj 4_jJ£[ _tfu dl_3_UJc^l 

4jji ^L_1 j^ 1 ^ <n Li_d ^jlj^_lll l_^.J5L<yjj i4_cLc. 

♦ l-jLscj^I 3j^ll 4_t_i-^j>. 

S- 

^ '*'< * 11 1 - 4 ^ 4 si I ^yt^jS I ^w(__t_uJ 

01 4- 

_ C. J_J_4J t 4 AlHie-4 j C.I ^ I! ^JJ_4_<-a2J(J 

^l^jl _4 j dJJIx£d (J_4 4_1 ^ < 4 























4 lxj\£ju>J\ 4SJL^il 2L LiuljlaJI 


(oi- L qjseJJI ) 


JjIaaJIj L-^LuJI 

(^UUI) 


(ciiU^Vt) 




j^c-lII jiaLS 
(cjLj^fiJl) 


jj5LiLiu 

(<Lt£.LufuJ! cjljjjfcjJI) 


(JjJuS 


( j »t, I 4 _uLo) 


(oLuLaj-Jt ) 


j.~i i .m^UI j ^jUa^, <,ntl 

(oLj-<12 JI ) 


( ^a Jl2JI 4j tlaj ) 


(cjI 


dJl <a mI 

( <Lt3^^jiajLl I dJl a i ii^l ) 


y\ 


a ‘ 1 * »tC 11 * l * i * ,W\ : ^ ) jSLaJI 




45JU.4 (l) 

4_JL>. JSL! i 3 Ju Jlc. 4_p* CiLSlS (J o nil 

4JJ I L^-4JL_3J 4 J I Jl>. 1 J 4 3 J jL2fc_4 3 I 

♦4 3jK"tlj t3jj^Jl 3 jIj^?Ij 4 J_3_*JIj 

oLSlSJI ciUU^ 4£LL«^ JSL! 1 I jut 

^Je-Lll 4_t5eJl 

(Kingdom) 4ZU* • 
(Phylum) 2 lLo^ • 
(Class) iijUa • 
(Order) 5_uj • 

(Family) SJjLc. • 

(Genus) • 

(Species) • 

(Variety) ■ klua • 

(Strain) ii>Ud • 

Jjjs 4 _l^I _Lisl 3 > 4_^l_Leal i_iL! 

^ UJ 

^ ■ 3.$^ ^-4-t.ai 4_U2_U_ O^Jts 6 -X>- 

c (Sub) jl Ccj>J (Jr L- < -u3 Ujuu 3ji^jj 4 (Super) 

♦ I jSLaj 4 4_1jLjl 1I CxrtJ <4 JjLa]1 4 4_1jLjl 1I (Jt 3/4 

4_peJl ol^lit^JL! 4 _l3_l3j?cJ! 4_u2jJu-^jJI 3 Jowjji 

CjLc.L<^ _ 1 Clx-ptJ 4 (_Ul ) 

4 ^ t-^w 4 ^ 4 ^Io-ulj (Populations = ^ 1) 

£ 01 9- 9- 

u 4 ~h ^ (j-* j— (J-* 

4_L».JJ ^JLlI ^_3JL>. JL^Ij J_4^1 4_J_ lmJ 

. 4jj 4 T l<^>»j 4_4-L*j dUij 4 3 jTlllu.4 j I 4_3e_4^lj 


oLJSl^j . (The Blue — Green Algae) 2 l_§ j>JI 

. (3 J J, 3 IJJ 1 Jl>^3 V I ^llLvj 4 0 ott 4 ? j A 

CjLuISJIj 4 U>. _4 4JU^eJl 4> Ju£ ^ Q_peJ 

♦ 3JJl^t_4 3ljJ 1 ^/°l Jl>*V LlA 4_jiieJlj 4 SJL 4 - 4 JI 4>JlA 

: (Kingdom Protista) I 4SJU* (Y) 

cjLuISUIj 4 l_<_!Ltc_LsJI 4_-t-3jj cjLJjVI J 4 

. 3-i jLSfc_4 3ljJ I 4 J L^Iuiiwj 4 4_tiitJl 3jLp*J 

:(Kingdom Fungi) CjLjianil 4SUU* (t) 

4 4 j3j3^eJlj 4 _j^jJlII 4— >1—JJ.U31I J _4 lLj 

3 jLpwj 03 ^ 3 _S 4 CjU_lIjVIj 4 4-j-ilre-LaJ 1 

^ UJ ^ 

LaL^L>. ^j_ 4 4 4 4_j^Ji^ CjI _*_4J?EJ jl 4_ii3eJl 

^ lr L^jI Jlc. ^ ^ 4 3 j j se_4 3ljj 

4 ( 4j1j3UH 4— >L-Jj,U3tl ) 4_peJ! lZjLjLJ iSsJl ^J_4 

. (4_j_4jJ I U>Atl ) 4ii^tIU-l I 3^ jl 

:(Kingdom Plantae) CjIjLUI 4SUU^ ( i ) 

314_iL>. J£LJ 4 3 Jlj Jlc. 4^jLuI£ J^3_(liJ 

^ £ IP 

4 4 1 *ia£. IJ 4^e_t_oJ I 4 4-^4-^3 cIl4 Ij ^L?eJ I j 4 3 J Ju?e_4 

^Ll3JI ^j_4 1_( 4_jjLuJI 4JLjLjlj _4^Jt 

4_jj I i ) 1 I JlC. JIJ I J_jIl 43J I 4 - iL gJu 

4^1jLuJIj 4 jjyjv J, jr Lkjl Ju%. 4_JL?eJlj . ( 4 _j JlsuJI 

♦ 4jjI(JIj C X, -4-4-4 QLL 

: (Kingdom Animalia) iLu I^>J I ( o ) 

JS_! (L^LjeJl 3 j_jU£. 5_o- cjLuI£ _4u3 

4^j-aJI 3jjl2 iCr ^ L^Jj 4 3 J Jc^_4 3ljJ 

♦ j oIjLlUI ^j_4 (JT ic. JjuJI j 4 4 _jjI jJl 
























i4_peJl ol IjISUI 0 j & (J— 4 £3 Ull 

^ £■ Jf 

L»_u^ I^J—t_uj ^ £\ n ^_u^Lu Ji-aJ (^JlII 

IJj^jI (jJL>. L<^ 4 JJI lx^-3l:>. 3 J 13 J 3 ^3 Jcvlj 4 _j! 

* (l>^L h4^ j-^) -^[3 J-^l o-a 

cJjJI J_l^ ^j.4 4 3j3**Jl ^Ila ^1 ^jj£ 1]I <jl j2i\ 3jLijj 

e- ^ uj ^ 

^Ltil jLstC.^1 4_^n.jI ^j-4 L^>» j Jlju 4J _uj 4j^s 

^ J) 

L^- 4 ^ ^ C-c j jLseJ I ^JL*J I £j^ ell _ I ij t 4_L) I c_j ^_ 3 

^_aLuJ! _iiJ il_! j < << l_^L ^ 3-4 

<jl jl-^Jj Ij^»j -(Linne, 1758) 3 

^ ** 

3_& Jj 4 4-jj. mi i 4 -C.Lloq 33 ^ <jl ^jljJLtl 

^LuiVl ^11 4j ^1 ^ZUI ^ j-JUJt jjl 

I JL^JU 4_tli2_3fcJ Jl^juj J_<^e_3 LjJlluj ^-lLlu I j 

( 4_ajj^jl! I 4_ *JJ I ) 1^ nia) 4_jjvj 4Jth ih3^°t 4 1_3lP> a 

C_JJ 4JL1 JU^eJL^ t Juj^j jl Lj jj9 j _Mif 4_JUjl JL4 ( Jr l^ 

*^jj£Ljl ^jljJLlI 4_$ju ^JLc. c >lJU]I 



£ UJ £- 

cl]J." Mil jljiVI 0J—& 3 I C 3 J[ 4^1 I JlA 

4 4_Jjlj^jlj 4 4_pfcJj_tlulJlj 4 4_l 1£!_(lull CjLa_ I^dJ! ^ _3 

^^JLc. 3j J_3JIj 4 4jj 1 3~ q 11 4__x5_4_|JI 

. 4_u-^dj>. Cj^^Luj ^LjjV L^Joj L<ul 

^ ^ ^ ?■ 

CjLc.l^JSeJ! j! ^-44^1 4 >JlA 

jl 4 _xS_4_J( 4 +j j tit l ^ 4 _^gjLcb 4 (Populations) 

^j -44 4 ^ 3.1 _uj La (^4^- (Jj^^ 

^jlj3 1 3 ^ n ^ CjJ_ 5 eJ ^jl (3 ^ <pV 4 ^ulllL?t>s 

^j_4i (J > 11 n ^_j (J£ i I Ju I 4 _j_ 4 J^L<_4/ (^Jl^ (^j|j 

.4_i]^ 4 m (H n jJ! 4^3 j 

4_cjLl! 33 ^ (Jj^ 4 M iUtlj ^JLaJI 4 3 < <s> 

44^1 4 I 4 USISJI [Carl Von Linne (1707 - 1778)] 

4_L^_lH!I a LlaJ ^ uj Li 4jt I 23 ^ t 4— < ,ui> Lj34 U < 43 

I JlA 4 ( III> (_y5eJl ^_Lul lJiJLu c.<—O. 44 t uLuJI 

4J (_^_<4jJu (^jJl (jaijL3eJl ^_<ail Jl3^l t^3-JJlla2-4 ^J_4 ^LtaJJI 
♦ ^JUl ^_<ailj Lc3_LL4 


(Q_jj£L!I I j_& 

^ Oi $. 

£j—i (jjj er 1 ^' o' er" s Or!—'^ 

UJ £■ 

(_^Jl JlL^j ^3 44>jlj^l ^_u 3j 3_^ 4_peJ! 4ljLul£l]l 

^J—U ^SL<4J S 4 ^3J^I ^J—44 4?J-lC. 

. 4_L4-^ii^ ^ 113(3 4^.l_pw^| ^J_44 ^ 3 _ultL?t>S 


laA yOl jL^yi «L^-ji ^ 

14 3j 4_r^ltl 3 j3j_Id (jl^JJl 3_J_ l3j 

44_l5cJ! 41jLuI£U! 4_xj>UI jl Jlc.VL) 4_LsL>w^U 































(j! L-g,i4 ^puuLLuJ^ {j[—Q-lLlu 4 i \ ^Lul4 ^j-4 IjL-^ul 4 4_4-»jiLH 4-J I 

<JLjl4j 4JJ ir<t<Ttj c^-CjJlj ^ \r, 3j JL-2 L^j t t V>l3^b 4Jti 

♦ IaTu tf nj ^ 3 n j lj ^ ljj u J I j 


^j—*Ju <<3^ ^Qaj Lg-45L>«J lj1—3L4j>o 2 Lj>o J— 4-U1 j! 1 iu^Tl CL^>i-4ia^t uLLJaS 

.jUj^n ^j_4 4-Jic ljL^Tllu-^j jL^cVij 4ljLj 


to 






j2H* j 3j jLUJj 1 (j—^ 4 _jJLc. 



4dltj.a^ Lz-^J lj1^jJL>i_4 tjjSLS ^J^JULT : (^ - Y ) jSLjJ I 

p ^l T |j i£j | jlJI j j_c, I ^ 1^. 4 tfH>i4 Cj\j Jl-2 j iOjSi 

^4 > j 4 J I JL-u3 jj tLjL_4^JL3U4JI jJ^L-U j Vlj 

. L^jLsL4J>J ^ 


2Ujj 53! 2uVl ^ 2L^UJI dVVjJl <>» 


u. J* 

C< ( o ta 


^ ' ^_j^£LII jjlj_aJl jj_ ui 

J^i-Ut L$J3 BjLi^l j jjjJ 3jj uj ) 

(jUJ ^ Jli£. 4j ^jJI 

L^Laj 3j — I^J 1 — 4 JU -1 <**/3t^> <4 

^ £■ 

J^L ^jUjJ_^ ol^^J (jl 4_Jjl£U^ ^j-4 

s- Si 

(JJUjlIj _dj V i jl 


(jHuju 4 4_ 0 } 4 cjUU». Lptj J__$JJIj 

1 U>- ^c. L$_Lc 4 JUj dJ_lijj 4 4 jJj^ 4_lo-ul4 

UI L^-lU 4l_jlj LtiVI (J—^ <—tJ L^lc. dJ i^i'd\\ jl 

l * 9 - 9 - 9 - 9 - 

(jl d-t_u Ju9j tdjj—<u jl 4-C.U». ^—no n <jl 

4 ^_u^U ^j. 4 4_j^£La djUU>. Lptj 

djLJjJ_ lu-^J1 4_ jl£ _xjj 4 J) ^_jlo n I_ £x&^e-> 

_i_u^j 4 JI_*. 3 ^LkjJlj 





























SJ-J-Ln. 4_£La J_ _<0J! 3j^ju_ 

£j-A l_a _lUitJ iCj! jJ_ uj 3JlC. BjjjJl 0 Jl& 


•>' c4 

^ 4P 

3j^ju_ u±a ^ 4_j_l!L*JI £j\ 

CjIj 1 La]I J—<uJl CjL_jI £)—& _loJI ^j_a J gJJl 

4 jl or ^ 4 I 4 J jjJ V J_aJJ 1 4_c.1_a_>. 3JL»_£Jlj) 

La I . 4_LaL£ ic.l_A^eJl oLjjj-Lu-AJ ^J-AJ 1 ^ X Ij L ( j2 l£L(J I 
♦cjISUUJI <_jLl^>»I Lajjj j. w* 4J_aJJI i 


^Z(Jl 4_t_r^Y V A tl 4_£UL ^J A < tl 4_C.l_AJ>- I J_ XJ 

4 Jla j-j _stjj lo*. al_c.j3j 4 Lg iia-u 

^1 La^_aj ^J_aIXj 4£LLaJI LaLc.^j oil 

* <lLa 1XJ I 3 I 


L&l Ur I J_aJJI ^j-a oLJVI oIXJLaJIj 
4jLc.JJ jtl 4 j3 IXltJ I 4J JlaJ! 4JJI 

^JLc. ^JJ-i ll jL»_L^J! jcj _(jr^ L&jL*_^ 

4-JjjO-Lij.^ j*Li2jl ( _ t 3 Cj^L* _uJ! I JLu JuJLo-j 



• :(T-r)JSLoJI 


tv 

















1 v v /-^> * ^uc_i ^xJl 4 cj^SLl I 4 jVI ^x_lIjj 

£ £■ £• 

3j Jl3J I JxLlU (j I ^—!!_ 4 4J lu 4xxa j_j j I j uJsJ I J_l3 

^JLc. CxXjl Ju9j 4 JUXJl1]Ij 4 ( jLuij^lj 4jJJUxJlj 4 ( _ T C.jJl 

4 L$j 4_uuL>- CjLsl] Jxji] <jl Ijl>.J_c £)I^_l3c]I tiJjJ_ uj 

£• 

4_*JJI j 11 _i-uJ ^£LcI ^_jJI 4xj j 11 4_*JJI :l^la 

\-&J-A J_-UU 3 J JUfc_C £cU I jj jlj^L 4_uLx_4x£LJl 

^ £• 

4^jx>* l ^j 4 juju I 4x£jucJ I 4_*JJ I j t J Jl2z-a j-a I 

Lex Li <>f-(^ _^ L^ c ' (J^ (j[ ^*4_ Ixjuc 4x_ 4 xa 3 ^c. 

4 c 3_L?e_J( ^ 4 4_c JulcJI 3jJl 3JI 4_^^LLa Jju 
^J_L^ (^jLl^Jl OiSJb OjLlVL ^Xj^Jl ^jIj^JI ^-Luj 
♦ Lxji j. miT 4_ju j Lx 1 11 4-u.uxSlcJ I uij LuaJ I Jj^xxaj 

J-^JJ! 4_at] jj_cj tll_4 olj-isJI g U JL: JjL*- 

Cjlsc. < ts~>\ 14ucxxj (jj-i (3^ LhH_‘- u -^ L )^ 4 <—iIjxTua] 

LqJLc. (jl^xxcJl Julc. -jl .txaxVl JxLxijjj ^ >l^ 1 tI CjIaJ 

illjjLo< ^-<xf L uijJU l_4 Cx^CX Lu Lj ^^JLjlI I ^j-C 

.(Ethology = Animal Behaviour) jl^>JI 

^__Jl 4>jl mi 1 4—I 4_i^l 

< jr Lc. 4_lxLfc 3 j j_3 4J _II 4 ( J__cJJJ 3 J J_ 5 txc CjLJl! 

*7 

^j_c 3 j^ju _uuc jSlii 4 3 Jl>. Ij 4_*J £j-A jut£ L c_xla Licit] I 

CxJlscxx ^1 4 L^j 4_txalicJl L^xjl! J_cxJl CjIj^ju _t_u_^ 

^-ALalu _ 2 wl 4_*J I_/>>♦ * Lfcjlj^l I_ 

^j-4 Lfcjui. «j i 1 j ji (J-<LUI L^J 

^laju ^3L I_ 4 oLJl^-ptilj C_jIj _tlo^cJl 

^1 JaUI ^>K] 4-t^l ^ jl Cilj-^Vl J ol^j^il 


g. Uht] I 1 ^ 3 mi h ^ I 


juiaj 4x3eJL>.l J-<0]l CjLSULJI (j_4 (JSU 

4 jl or ^LajV u_jl j_ uj! ( ^ r £ 3 j^HjLl4 L^.j ^ i Jlju L^j 

jj_^ jJl Cjj_^__J 4Cj l£v_LqJI t_j|_^Ij. "Il 

^jxlC. ^ 1^ 4 < o 11 4£UUJ I ^jju j 4 tiU i Jlju 3j^Ij Luc 

Jj£uj V ^Hv l I t 3 31 j 11 ^ j_tialt] J-c-tJI 

jjxcl 3jljl^ 4£UI j^Iluujj .L^J t-jl r^Y^yi 4jl or 

u JlUcj Ju9 ^1 L^jLuv 4_Lia J_cx(Jl 4 _c.Lcu>> 

oVU Atl ^Xt-UU l c < J 1 4 4_J_ UJ (r.)^Jio^' 

.Cjj_cj j 4uulji uj Cj^Ljj 4J uj ^_xj ^jljlu J J cJ 

9 - 

3 jlc. j I 4 3 j I j 4 £ULc J <LU I 3 ju^ju uuc ^ 3-3jj 

4 JJ^Li_ ujJI Lcl . 3 j^C-JU_t_u_cJl ^t_x _UU3CJ CjLSULc 

4 (J—ciJI (Jpj 1 utC I ^ I "nC ) 3j^JU_ u_u_C_!l J ( M°> 

4jjJ_cJl Cj LlSjJaJ I j_ uj 4_jJjJ_ uj-C ^_^_3j Lc. j_3jj 

4 1^-uL _Uj 3 _ixucJl 4_ bLLuJ 4 ^yj 1- t : hC- S $ ^__ll 

* 9 

_c->> L_tiajl 4 1 ^ jLC »- 1 —^ jJ lj 4 IfL _ t-. jl>.^ 

♦ jLc^-VI ^J_C tlUi 4 4u(J JUCJJ £ju^ ^KJJ 4 A LtlaJ I 

^jxijLuJ (^J^l Cj\ _IjL^ ( j t Ll J^iJl Cx-U (^^ILseJ 

♦ ^j-a^LticJl ^jiajuj 3juU>. JlLc 4 4_juc 

^ UJ 

CIjLlLc-^cJI ^_It^l (^)“ 4 Lt^ CjL_c.Lcl>- (jl 

J-UII ^ M'~I n i[ <ljl U'l l L^JUx/J 1^ 4 IJ Jlc. 4_ucJ I 

9 

‘ 4j i-Lai-ll ^_LaLLcJl IJ-C. Lc I_ ^julcjv ^paj^?l (> jlaLLc 

♦ 3jL^cJI (jI^LUJl OJ LluTu I 

?■ £■ 

(jljjVI 4_jl cr ijr £i ^j-a-UJ Jjl J-CuUl t_jlj_ ujV 

^JLc. ^1 _4X3-3]I (J—C. tlUij 4 ( j_-^J^LI u JuL i i\ 

4 La Julc-4-ujJ 4 4_jjH]l 4 j^jj 4 Lj^Jxx/ CjIjuxuscJI ^xj^Lj 

L^Jj 4 0^1 (J_ c JuJljlII (J_ C LkjU^lVlJ 4 L^-l3juj 

^JxC J JLC. j_4XUJ 4jjJbjJl J_u3]j L^lj* 

. ^IujVI ^jxa 3 JlcLlLc CjLv LxuC ^JLl JJJLjJI 































4 Lkj U mhmi I (jjj—S lz—SJ J-s-dl 

9 *9 

3 jjl JaIIJ (jt 4 -uj ts~t\\ daLa Ju jJl 0JiA Cjj£\ 


JuuJl Lfcjjka ^ "ill 4 _uLl<m£L]I jlj_<aJ! cJillbfcj 

(>»j < j-jJ <J[ (>»J * <J[ £$j D- 4 

(jJLjlV! J^jJI _>1 jL>J L&Jjdj ^ "ill 4 _uLl4 t j£UI 

t^L La jkitJl JL* ^LoIIl 

i > * 4-4JJ l (hexanal) JLiLuiSL^lt 3^L« .\ 

$■ 

Ltij _stiiJL 1 j _i_d 4^1_4_LJLjJI 

^ Ltdi-U-u ^ I y^yS 1 JUJ ^ j 4 ^ ^ Lr id Lj !j_tli£. 

♦ ciJjj^HJL 


:(hexanol) JjdLaSU^lt 3^L_4 .Y 

4 QjJijla 3jLaJl oly _ itj 4<—cljdjlj 4 >LujV1 2JL>* 


4 _ujl da llL^a 4 _LLl !1 c_jljIL2^n j_L<u 



:(undecanone) jjdlSddijVl 3^U T 
(J^dl £— . 

9 9 

I^Jl yA ^JLc .1 £J C-UTtJ 

:(butyloctenai) JULdSjl J_ujj^JI3^U *1 

4 ^ r aljjL*Jl dJjJ_ loJI 4 ^-jJ yA £_ 3 jJl \.£~la.£a 

*♦ tlj 3jLi^Mj 


jjl^. jl (J ^_a J 1 <mj : *&jl* L l+ j S 3\ *LJL U t * ^ 

^JL^-lJI ^-t-arv. ^j_*a 4 _L Lu^-xSL!! jlj-<aJ! yA 

yyCii t(Phermones) Caldj^^ m.L 

t^LlLAil (J-4 u <» A y£. 1 4} A L-jSjA JSLa 

toL^-JLjuJIj j_clj^l jl j_JLc dU 3j 

da Lo^ijuaJl JjLuj 4dalj^a jLstlJlj dal 

JJ_ 4^1 yjuu ^1^ jLdj^Ll i Jjl_Lt/jJlj 

Ju j3 I & LuJ I J I yA j I i? I J iJ I I L^-La 

. O^LlAJI jLtajI ^j! 


J I J <aJ I 4J I JIj $J I l- x lu \ulu 

C_j 1_j^ aj j^ 11 D J _ it J_Jt^tJ 1_<a-4 l g> 14.33_(-u-4-ll 

yju dal_c^LuaJl Jl_33 jI 4JL_ uu j 


L da 1_ j j a j J ^ 11 ^ jjt jj _ 3jj 4 Jl>* IjJ I 

dal_jl dal_4_Lufc ^ lr 2_ u~i V" 4 

4^ 1 < a & ':■ 1 ^ 33la *4__ajLc. 

iP & 

yjut ^jl ("/ n Jdj 4 2 _uoL>. JLl 3 j_uj! j^lj^a 

& 

JaUI ^1J->1 y£ cJitiej 2—uLuu^Jl da! 

dalj_tla^tJl ^ L 0 -U 1 J_Ic _ *jj 4 4_<Lb3e-<a-ll 


yA^ 4 VI ^ ^ 2J^ I jl! I lj IJ L^ ^ ^*" L 

^ Jl itH_4_4jj 1 _« 2 _-L L - 3 -i SLl! da! j!j _s^?l dj _ it 

$■ 

^ UJ L 4jl da^/1—>. Lr £> j! Ju>U 


:2Juijjy? 4uj^>*3 


n < or 


S- 0! 

^Jl^ da Ju£.l 4 4 lLpa 4 -La-J 4 j^j!jj 4 JL_j < 

(jiiatil yA l^jljSl jl 4 1 ^ M<r 

L^j^jdeJ 3 Jj_*Jl l_^_d Jjl_3 cj 3j^a (jr-^3 i ^- L ^ A 

4 ^jL 3 jj 4 _p* L^j! ^iLjJ! < 4 _jjIj 

01 £ 

2Jlj[ JLJU Vl^ ^jdaJLll ^ S £ 1 3 < t L 4JLa^Jl ^Jl^J ^0 miJ 

A$\c daj-<aJl «L5tjlj 


dJLajjcj 4_L I uj^ a ^u3 : Aj£y>ti I Ajdl I ♦ Y 

y£- 2 < a \1 ^ ti^ / y 1 1!j J ^jV! 


d ^?cJ! 4 >J -it da JL 4 -^J Jd^ 4 ^ L-tfci-Lm ^ 1 

♦ I4J j.j t (i 23 2 JjLt_ 4 a 3 ju jid 21 ju 

^Uk. L^Jua 4 iJ ; AjJj) frit 1 ^JtU I ♦Y^ 

4 _£aj_daL_jjj 3 _ uj ^ _j!^_ peJ! dJjJ_i_uJt 

da^L l 3 j_ uia 1 ^L> 33 ll 4 j^aj_ 3 JJjJLc 
























yju J-caJ! J_$JJLs jlc.Ij_3JI yA jjuu 

y£ dJUtLaJj 4 4j 4_til M<r I (jr I_uj 40-ilj^l 

4JujJtjj ^ t <<~>*J 4_^LjlLd J Lila_ 

^jiaju 4_c.ljj ^JLc. 3 jJlHI Li^jl J-^Ul (^JlIj 44IuL ll^2>j 
JuJljl!I jlJ^L (j—^ UljU^J d_>lj^U>311 

3j JlU! J_$JJl ciJJb-QJ dJLij^ 4 4_j^_peJl Cjl-iLtiauJI yA 

yA JuJljlII £-A L7^ (J^Lj^I Lt^- 

0> * 

■ y m 1 i -*>• & ^_^Jl ClJ\ y t ti^Jl 

4^__jj£UI (jlj,_ 3JI y _3 4_ jud *}I <—iljl_ lL^I y\ 

c-jLlSUl I Jl^J jL^_tij <42 jJI 4_3jI d 4 _c Li_ us 4_c L_ uzsa 

9 - * 

Jj t_ loj 4-C-Lj_ us ^jl ^ ^ oj V 4 jL J^jj^lII 

£■ * 

^jLn. ^JLc. 4_cLu 4 Jj*jI _II (jJlitJl 4JL1I J_& 

4jI i (^-1^- 4 »Ua> ^jJ| ^jl^ju 4 t 4J_ ujjj 4jLj_uI 

I Jl^j Jl^juj 4 ( 4_u yxl I 4jlU I ) 1 ^ ma \ 4_p*j 4 _jlL 4_jJL*J I 

^jiJI (jl j _ 3JI y 3 n 1>. 1 13 1U 4 IJ _ gsu c u -W tl 

4jL ^jJI ^Jl^ I J^litJl I 

4>1_3JL) ^Jl_JI ^jLitJl Jj_^jU I Juki_ l3j 4^Jl_5tJl 4 JHI 

.aJLu jJLj 3j_uJL 


I :4_UUl 4>Jt_A dJ 1^ I_ qjJlc. 

& 

g. Ul*JI (_3_I J_<i£ / I -j-Un 4_3_d J 4_^KJl 4? J_<±> 

jjj ^ 

3jl_« (J— 4 (JJ 4_ U 1 U ^ -vjlittJl c^^LJlII ^jl 


4_lS_4_ 


u_^ 


oljjVI Cl<_stj p Lartlu 41J 

lJs t-^jJl oj-a I J-A (j—4 4 —Ll3Tl1I 

14 Ji4i 

9- 9- # 

JSLuk />i»tl jl Vi cj- 4 L^-j 

4j^I _t-^Jl 4 ?JlA 4 Ij^m^s ^1^ _*J J^JJl 

9 - * 9 - 9 

_(^ir ji^l I _iljjl J _C-^tJ ^jl 4JUJJI J_La3_<-uJ 

.L^JJJ LJlAu-b 

(^) L> 4_r^Y (^>1 oil CjI_ UJ lj jJl CjJl^I 

—ol^jiit^Jl ^yA OyjJ& — J-$JJl (jl dl^JLa/ 

yA 4^£L$J (^IdJl dlljJ^lj 4^l£IdJl y-A JJd 4 ?JlIc. 

4Cj1^jVIj 4 4^U^Ij _ UJ % $\ A^yJLA 

e- ?■ 

L-jULSyl (^lC. 4? JLC.1_ uaJ £ j_II I JlA ^jlj L yaVbz _dVIj 


9^ 

^^LlSIj jIjLJI ^ lr ^1 Jl_£^?I ^ lrj 4jl_Lai^^l 

4>Jlc.I_luj 4 jj J_<uJl clIljJ^ (j—^ (J^j 4 L^ <^ 

1 ^l^> j_1 ^ ojtS nj 4 _icLcIl>.VI 4_jLow l_4-uj3 ^JLc. 












— 4j o 3Lliil 1 

.4JLOJLJ 4_c>ojdjuJ! 4 -ucjJI :(V*—Y) ^SLloII 




iUjL>J t 


r* 










































♦ 4JUJJI :(£—Y) JSLluJI 



. t ^j-4 4^:(0 — Y ) (JSLluJI 


n 








vr ■? ^ ■ m 



JTj| Ja 


Wi ,j ! f 


Mi 



4* *Jg* ^ Jfc 







J L> J u (j\ 4 LOJtl I ^j—4 I I ^3 4JilLxl I 4Jb I 3jJl-2 I A&JjSJ ! -j'bf I JULLUJ 

jf / \ ^ I ^ y \ * . ' 

l^-ujlj ilfjfe <3^ /**:; l*-5^ ® j^ojlU! I.A3J <<jL a-4j j^>uuJI ^j_4^ L_j^_u JLl>«J 1 ^j*4 

4^Ubtfh (UJji £<3j <^0* *^3s*-* (j? 3J 1 Ljjjj^Ia lu^Mj &C, j. <f? 4^ 1 jL>uai I £ _L>» 

4lj t 4 ^^jl^IjJi 4-jLcgj i ^3 4 h n^ 4 t 14 ^ 0 jl^ji 4-c-llo^j t Ls i 

43 LujL 4^ I ) (J-LOJtJ I ^ 4 (t) Ij3 I ^_LJ jj * t { J^J^2 4«4j I 43 Luj-4-j I ^ l— lluS I JL*_S Uj JL^ LJjigt^> 

. J_>i_lJ I 1 4jj 1 j*L^l I ^-4 4iS I ^4- JL ^ljlJ I 


rr 








2Uu>S31I ^ | Ci 'VV I 

9 - 9 - 9 

i Cx-U 111 Lj / .guaeJL £.1 >. C_jl Liitil (jl :^fjl 

4 _ 4 Jj^L!I 4 jVI ^Jufe c_)LLaitJl £.L%. 
£jbj_cJl jLiej L^JV t (cjVLjuSJl ^j_a) (J-lu.»JI Jjseu ( 
Cal j utC I jjLnj i l m ^j i Cjjj-lII a LuJ l.lui LuaJI 

^J _4 ^UUI C_JJ_L>J J LfejVI (J_ 0 *J £_$US£uJ cj I jlLc jJL£J I 

Life 11^^ I (11 4 ^ J-^ J-3-I I <—) Lu LuJ I ^J—A Ju Juti I 

culj_ loJI dUi ^Lul^ 3 jJ_ 3 Jl 4 _Lll 

9 - 

)' l- 4 J>» I L-^JjJLXiJlj 4 j—u Ll U ^ I A < '< 4 _lS {^C, jJ I 4 ^ ^_I 

. (l I J-loc ) ^-oj L 

Lbj Lfel_La ^.1 (^lil 4 jjL> 3 I 1 juljJJI (j-«j 

juLa^Vlj 4 <-dljJ^lj :Jl[j La CjLV 

tdjL^l (_u_cJlj 4 ^j_£La^Mj tCjI aLskj^I (J—« a 


j_<aJseJL 4 _<aJj£U! 4 __a^M _<fe c_j 1 _Lai&jlj 

(jHuju ^ J_II JjscJJJ 4 jr Ul>»Vl 31 __pe_ll j*j _ilu 

c_j|_LiitJl ^-_j 4 1 3 j 4 J I_ojt^ n 4 _0< a CaLcL^ (J7 _ 9 

jLlscj ^1 ^ufe J_ 5 eJJl Cj^LjLlL <jl ^Jl j^-fTuJ C.t-u hJL, 

9- 

L^jtj 4 Jj&Ul £ J- 3 -* JLuu-A daj_U £. LuJ C <mi L-CqJ I (JISL^JI 


J^ajuj 4 4 j o^tjj 4 4_aj j 4 3 Li n j 4 4_u_u (jr -H I <_yfe 

£_ 3 _tla]! Jj^JJl Ca-U CjVL*_luJI ^jlu^ *43j^j (^-Lc. 

L^-Lc ^j_Lj J-3_uj! 4_-i JLC. £j-A 0JjJ£ (^jJl 

iJT £i q^jjlII ^ *t mj 4 ( 4 -ul^uJI ^ JLiii I) ^_ luL l_^^ju 

$:i ^3lt i^^L-^^l 4_J_L<jl JLlaJI 4 I 14 JI ^-Lc. C 1 a_J_JI I Jlife 

^LuJl 3 jI_ 3 j_la /^/1 J^l (j — 4 4 _u_l. lII cjL^I_lu-^JI 


e_ tloJl JLlscJI ^yA ) c_t-uj.nl 1 I Jufej ♦^jl£Ul £jjA 

9 - 

J tia^l Jjtrtjj 4 L^eJJJ cuLIclII J Juu jj_ lLjuu La ^Jl 


j-^VL 3jI_nVI C_j^L>- Ju 9 j 4 (c-^—ujUJl II)l^j 4 _c.Ijj! 

4 ^jLau^?I (jJLn _ lu (J^tJJI jJLn (jl I jl^L ^^bUJI 


. I jJ^Jua ^JLJI 4 uuj I La jufej 


rt 





















I ^__ll dlj_d^Jl £.l_eJLc. _*j J_ 

£>i (1 * * ) L^la t £l$jl (>« ( y * , * * * ) 

4 Cl h ~*=-A l2j\ js-3lj u±A 4_p.Lep*’ 3 Lp. (jit J tj LupCJ 

S- 

Jj^JJl 1 _cl 4 4 jJj* 3 31_.p. (jtMtj ^_ sLlSIj i _at^tJl 

(J—f-u-tJl (J^e-j) 34 ^ 44_eJjiJl 4 _jVI Jbj_3cJl 

l I s |_^Us T\ 4 _^ t^ / a dl_c.Lc->- ^_ 3 Lp=j J_II 

£-<peJl 4JL_tpi 4_eJjiJl 3 jj _J_ujl ^_ lu\ clp til_IjJlJ 

• (J^O 


s- 

(J loaJI (Jr*- 1 d Lr~ ® eljiiVI 


CJ'- 


(A- ,»* *) (41 (Y* , • ”) frA (Beehive) 

^pJl l (jJalj_*Jl ) dlj_ sLjlII JjscJJI CjLjI^ ^j_c 4_lL*_ uu 

J)^Jl!I IJlc. jJLj Le-Lu 4 1 4_JL?eJl jLc£.L) ^j_3j 

3 Jl^v Ij 4 3_tl3j I ids Lie j J <tl 4 _iL>. 


_e 4 JLcj?cj Lcj 4 jj _AjJl ^Ij-ilj 4dLJ9j^Mj 

^ s 

^j_c 1 tiaj I L^J&Lcj 4 1 <n j j j 11 ^ ic 3 j J 3JI j 

1 Juu 1 < dj l^ m j3 j 4_p_Le3p^?l I #3Lp- ^ jh n 

*^ ^ 4_3_d jJl 4_pji_uJI JlC.1 j_3Jl 

IjJu9 4jl^j-lie-c _e 4_cl JSL_I ^la£.l 4_Lllj 

4 4j j,U 311 dU£jJ_(_uJlj c_3jl_*_eJlj dl_ejJL*_e_ll _e 

£ i-A L^J t U U>4- ^ tl jjjJl l_ 3 ^Lo*Lj c_3_llitj (_pJl 

. 3 LpJl 

dJUb-CJ l ^ 4_peJ I d Lu LSLSI (j Lb 4 dU 3 

jl_t^aj^lj ^JfcLalJlj 4 Hi I j_II _ C. j -pjtHl 4_pkj-a 

jl J_t-^>l^ (^JLc. 3j J_3j 4 dl_cjJL*_eJl JlL—uj 41_&j^pj 

s s 

djj Lu^ 4 3 JJ-4-^ (3)-t-a-^. I Lfc jLpJuj 4 L^jpJjJ J-C IjVI 

^^pJLitJl I 4 ji 


<gUU oLsj-^lj jUc.Vl^ jjuu^L nJl C7 j[^1 £pl£]l:(Motivation) ^IjJI J\ (Instinct) ()) 

. Ij_<41J oljpeJt (—1 LluT(^ t J ^_jJL*HJtj (Jjjls £j£. (JjJuuU Jjta I JyillUl (JJjJLjJIj .^J^peJl 


re 
















S- Si 

4J _ lu ( ) 4 4 ) jiSl *4_j _ 

d]j_J_ lo]1 I Jl^j tj ^r<tl 4JJI j-alj iCj_ uha 

J-5tJ 4 * to ^ 4 4 ujjX. Jl^ jJl ^ to < <ytl 

4_3JU J_Lc (4_uljjJl 4 jj-3j_lu ^1 ) J_luaJI 

i, $. $. 

44 JJI A U t jujljJI ^ />»! ^tl jJLc :^l *<Jj^! 

^4 ^ ^ Ui I 4JL 3 JI J—o 1^ dJJ i ^JLcj 

1 ila 4_jiajuj l_< _i_oj^n j _& 4 ^1 4j^m 

i £■ 

4 4 JL) I £ 1 (*llj (J I ^ J_d<_LU-^J 1J ^_J J_3J I C_J J_5eJ I 

4-lluJJ L Jj_3j lu-^J1j j dsUJlj r^oU-l! <jL Ulc 

03&1 ^ cfr <uk §| 4 ji 

.4_l 4 4^LLaJ| 3 jUJI jj_l^ <-JsJLl3c_ 4J i4 ILcj1 j 4 4Hi£wcL 
dl)j ^ 4 J 3 S ^ :LuLj 

JluLjJ (dJLj) j^uju 4_<*jjSL!1 4jV1 _lu! 

c—l&Ij 4 4_SLJLsj _lu JS c_jj j_& 4_Lll (jl—J 

01 £■ & 

JL5C_m_4J £j>j_ C J djij^iitJ! (^£jL?e_4J 4 ^—jlU! 

dJJi 4(jL_mJ^I 4_4 Jl?cJj 4 1^ Lgaju 4_ajL?eJ CjL^jISJI 

^jjiJ! 2 LjVI ^ JlitJ_LUJ !j 4^J, <ot! J)j 'Vot! 

dJJ ij i ( dJLjj ) j^-uu (j—^ V Ju ( dJ_) j^ljju 

4 3U CjU _us ^c. ^jJ^J! (j-u J 3^t! j_A 4_W1 

L_<_LtijVlj *4J^L5tJ (3^ ^ ^ 4 16 * J 

3j^Lc. 44 _u^jjJ! ^L3_4 jjb jlU! cJ^ 

^iaieJ! j£ i (J^ V*_‘- uj ^ 

LlAj 4 4_ukj_W! ^1_j-A 3 jLul!Ij 4_C.LL 2 JL V! 

J, ^ ^ 

4 JLI! ^ju ! £j-a 4_<5Ju c. ^j! j2}\ CjjLstHj 

^La_LU 4_t^ ^jli! J-L4l£. 4_CAJ 4 ^jLlujV! 

♦ ( 4_u^j jJ I ) ^ Jl?cIllu I dJJ jJj 4 ^juj LUJ 


4_<uj£1]! 4_jV! ^JlA L-cLUt^J! j-lq _lld Lc! 

I j £ LljuV! ^jL>- Vjl 


djj_ cj ^__j 4 4 <lol! c_j!_ J _ ts^t-z- n 

4j!jj9 ^j^oj n 4 3 Jl^v \y 4£1Ls J rr <tl 4£UU^a 

* & ji f 

IjLj! ^_3JUil «^! 4^^^]! 4_4iajj ( \ 0 4 * ) 

jl U* Jl Si 

^ "( <j4 4 ^3l o t! j _ jlC. (j_da_uJl U! 4 CjIS^ _Laj 

£ 

l^ilj 4 4_JL?eJ! J_3 <Utlj 

3jj-i J_IL<uj c.4-l>. iCj^\Jt _LuJt ^__j 4j^jl!! ^ 

:4_u^?l >J! J_lujlI! 3Lp. 

^IjJljlI! j^_L> — 4^jJl jjls — 4_4ia_uJl j^L> — 
.4JLcl£JI 3j^La5tJl jj-b — 

:^J L US' ^yJt 4^Ijj! 4-t-Lm J-Lu-tJ I J^e-J £j-A Jl>. 

.(Apis dorsata) (^>UjtJ!)j t ^! J^lt! ^ 

. (Apis florea) J^U! .Y 

* (Apis cerana) J^tUl *Y 

»(Ap /5 mellifera ) ^jJJI J^Ul * i 
(Ap /5 nigrocincta ) ^JLULa]! J^Ul * o 
• (Ap /5 koschevnikovi ) c^SULLiL^S 
.(Apisandreniformis) ^j^j! jj^uVI J^UI .V 
^!^j^?! 4_(jL^ _J! *Ll2_<_<jU^ 

(3j —^ cj- 4 dj jl»J! 4_^j^ UjU>- J!j^ 

4_uJ U ^ ^ nil (<; 11 I J A ^! jJ !j 4 L lu I 

dJU JlIj 4 ( J-uj LlLUL^J I ) J^l! I o t (Ijj 4 I U 

*4juj^I ^IjjV! 4>JlA ^»a! 

dlx.U> jjU V[ (jHujl!! (J__lu_*J! j_j1^Illuj ^ 

UljL>w! Cu _Ij^ju! lil_3 4 i 3 j4J I_ u 4_q_UjL4 

^ (s^ n (j! 1 ^j! t4 ^ 4 -jLi_luV! t ij mi! Unc.U>- 

♦ Cj^j I j! 4 Unit4 ! i! 1 ^ £j_ai I 4_c.U^>- 


alii 


Si ?■ ^ U) £■ 


3j_ l!l 3JI jjit_ 4 J <1! j— 3! ^ Jl_^I 1_«! 







































♦ (J.gjL3t) I 3Lu>» jA : (\ -V ) ^JSLuJ I 


^1 <dJl o' cr-^l SjL-^l 

L&xS ^j_4 3 J 1_3 j_ uj >U 3_ 

♦ Cj^_uJI dJJj *:lJj jLltitJ lJu£ j i L$j 

(di^L*_ ud\ ) CIjLj^ 1[ Ll& 4_jI _Laitilj 

CJ^-U 4_(_luIJL^ Jl olS_J' o* b-^ c*- 5 ^ 1 

43jL 


sj 4 Cjj_j_l!! dJ_ft ^_j / -J *>■ / tl 

. 43j^j j 43 j L<^j 4 4_<u_a j 4_<Lj1sJjj 
IjJu 9 J_<_a*jl (J^tj CdLj^ 4JJI ^ Ur 1 dJJd£ 

0 J-^J ^_UJ 4j^? 1 1 ^ < 11 /C jLjILvI 4jj^5eJl 


** V 

4_4Jj£1]I 4_J^I 0Jl& Ij _3j ^_]| dJJi Juu ^jA 

■(. 4 , 4 , t> *■ *■ 

L<m SL>. l l ojlr i Lajj£ Ljj 4_I £j I ^Jjtj-0 c L^Jt-4 ( “j ^ 1 

4 LjjJlII 4_j Lp. ( j 7 _£ ^llbej 1_« 4_I 4 4_3l>. 

4£jLl<JI 3j _uiseJl dJUt J Mittl (3-1^ <-^J^ 

J r «r 4^.lJ_ uz JuiJ' (J- 4 d||j iJbj l# J-&J 

- 4 3j 3 ^jLuj^I jj^ju Lj 4 Jstljl 


JUJU o^ c^-Aid' o' 4_1 ^ : LULj 

4 ' \ *' \' ' ' 'Z\\ ' ' 

Oy^j*i {J%} 


rv 



























UJ ^ 9 . 

<LcLi]l 4_L> LvVI 1I cjVL*.luJI 4-<s jLifeTu-ajj 

(J7 ^ L^jJiju jJL^J t2_4->-L^-4-lI C )\j _uigeJl ^iaju Lj1_2_u 

,4-iiitil cr^i L>^ 

4j^J ^ \c CjVL*_dl _4 j _2-1 Jjj-3 J_ 4 JU 

£• 

d LlAj t L^JL>. IJ 3 jjg&J I < 2. ula-lj J». I J_4 t4_2L?eJl 
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1 £_J_Li3_LUJ tSJbeJJl l^J 4JL1I ^-^Jl 

4 ^_uj j 4 ^a-tluj 4 (J (nC ^J I a I Jlc. 4Tul^->. La ^Jj^_^j 
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Cj^Li-tfaJJ jJLifcJl Lfcj_i_uJ JJ_a^M ^j_aj 

c_j! j _Lo]t I JlA ^-Lal _a ^j^LoIllI 4 CjL_jI ^j-A 
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£^lj^ w 1^ 3 jJl 3JI 4_UI I_^1I ^Jlll 

9- 
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3 jL*_aJ I ^_J Lj ^__J 4 I £jl£ J <-u-*J I ^j_J jJtHl ^ J ^ J ~±- 

♦ £.1 JlslII p 4^a^j (_^3Jl ^ t*s , ,j tl 

U^^LJU i^J—i\ u \g Mill I tiJUi J—aj 
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4 J^jvjJI ^ If 4 _jjLjlUI JjJtil ^j_a 4_4-^L?eJl 4dLaJjJ^I 

_ uj JlLa ) 4_uLuJl CjIjj^ _(_uJ I _ 4 4_i£ La 

_a J_ILa) 4 _jjL^I CjIjj^ uj ^ II (c__< 4-^_3Jl 
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J^p^jJl Jj stj (_ 7 —3Jl 4CjLjj_aj^Jlj CjI oj j^jVI _a 

4tiJJi ^Jl 4^Lt^^ljJ ♦( c )_>l_Ut J-L*C ) ^Jl u£2l^ ^ II 

jj-3 jj 4 ( I OlSLU ^ I JL L ) 4_j_a^_*JL l! I J JL*J I Jj-33 

♦ (^J-luljlI t ^4-ui') 4-L^J I JJulII 
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4-UeJJl 4 _j j_^l jG (^jJl 4 ( 
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(jl Jj?cJJI J r «r ^j_a I Jl>wIj |_alj^jJLj^ J^Lu La 
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Ij^litJl ^_a JuJljlII (j_a 4_Ul I_ 4 -lAJ La jjjis 
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4 <u£. (^LsJUl c_jj jjv) jl aj^I j 

^ ^ J- 

ciJLIhj 4 (oLaJj^l ) j^-jLii^j 4 L»_<5_luJ 4 LSJLa ^Ijicj 

^,0 <A>^tl LfcjL^p 4 4 ^ h V o II CjIj Li] I (Jjjls 
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/,/. r <ihrjL # ^ ^ * 
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^ l^> ^<jl^^JI 
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L_)lj^iJl tiJUi ^HJI 4 Ju^i» Mill Jj?eJJl 

4 <J LlU £. L 42 _L44 4 j4 J_11 (_3._I 
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3j^>.l (j—^ SJL* uj Laj 1 « J *J 
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(^1 <il>J J—se-II Jj-3 
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J-CAJ 4—uoL>. J Jju Jjj— qJI ^U-3! 


aJI (j^Lj 
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ciJLlj^ z\Jluu 4_iS (^jJl J-^JJl ^jljjuaj 14_u^cl_>- 
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uJaLa_uJl ^LqJl ^_tj J^tJJl J > of JjJ JjLuj 
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: J_ILa J__q 4 4_jj LuJl CjLslj _u^aJL 4_ jlIL ^ _Aj 
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4^lu£LJl 1_qlj *jl_AjVI JjL>*j _q Jj?eJJl <dVL*_ lL 

3 J_q da_UJj_(_qJ I (^J 1 < 4 J-at-xl I J_ ujjl! 4_iCj_l! I 


4_jljuUl I Jufc clLj-Laj J^q 4 l±Lj dJJ Lfcj_ ujj 

qLa_ uj 4_t3 4JJI J_jl>. (^jJl 4jlj_JVI ( rt h V gtl 

Ju l3 (J—^ 4 _ LtJJ I c_j j I Igu caJJ 4 a LlU 

<9 4 , 

jJl3j 4 J-Lt-J 1 dJLlj {j\ uj Lg jt^> ilJl 
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^jUrfcJJ 4tto t ( ju-qjl /Y 4 J / ^ * £j_U 4_d qLqJl 4 _LujJ 

4_jj_u 2_*JI ^j^j.qjatJl J_q 4 jj1 3" q Jj?eJJl J t aC 

44dLqjJjVlj 4 _LlAJlII jIj _qJl (J-Jsjuj CjI _LpjjuJlj 

jljl I_tiajl (j;j^fcJJ 4 CjL j_qj^Jlj 4dl_L-qllLjJlj 
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£■ 

pl^pC^tJ' p-C ap, pi 4 CjLj_i 4 
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♦ 4jpLa_*J I AIpc-! I j 


t jt aj tj—cj t ^ .j 
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^ u - U aJL^jJLj 3 j_uJL jL^__tiuj^ 4 ^JLitJI 4 JUI ^ 
t_jj 4 !) j 0 I 2 J 3 (_$jJl 


^ ^ ^ 
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♦ CjL* _Jaj^oJlj J_aljatJl J_ lc. 4_uaL>. t^\j _CjVIj 

* 

UJ 9- 
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3j*llu>iJ ! JAh Ccg^J! 4—LgJpTl 3j. \ 3t I *4 B^LLj 4^ <<W lj 4j^f jlJ ^11 lj^TIJu^ <j^ta i ^j-a 
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. JliSUI Li^liw 


£j-a ^jLj j t^o<i Mntl JuSUl c_j1_ £j 
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Llc-Ic CjuU Jl 3^ 4 L Lh u£ f lI 4 _cjLLcJI 4j^_l?cJI 

UJ ^ 

3 Ju*_cJl 4_^w j^ CjjjL>w ^jauUjJl L_U_4-uJl ^jl 

♦ 4jj>_ u SL l 1 I C_jL l^H^I 


CUj <^, T\ l_5t_L^lj Ij^l J^tJJl J-t-ajH ^jl Cj_U 

JLiSUI 4 a \ l ^_U_u-?CJ (_7^^ 4 ^-4J LJ^L- l I I ^J c ^ 

4jJuSUI CjI _jl^ilVI ^^1_ c. (_t— 4 4 Uj_ mi 

^j_cj _-tSU I (im 11 C_j^I 4 4 3 h V c II 

:^jL Lc JuSHI oLl^ll 


4_u_ ujjj 4 (A) ^^—jLjJI j _iSHI c_jI _^Hl • 

• (HAV) 

4_U_i_oJJ 4 (B) (^.jLjJl JL-iSUl C_)l_^l]l • 

.(HBV) 

4_u_ i_ojj 4 (C) (j^-jLjJI jl^SJI <_jI_$3JI • 

.(HCV) 

4_u_ ujjj 4 (D) ^_jLjJI j _tSUi c_jl_^lit • 

.(HDV) 

4_u_ ujjj 4 (e) ^_jLjJI j _tSUi c_jl_^lit • 

• (HEV) 

4_u_ ujjj 4 (G) ^_jLjJI J _iSUl c_jI _^jjl • 

.(HGV) 

^jL 4^1 jJI ^cLUil juSLil c_jL^3JI • 

9- 

4^1 jJl C; ^_c:LUJl j\ _4^t]l (j—^Ij^cl £j-a 

& 

4_x£.LLcJl < _taoeJl L>U. 4_ jl£ Ijlu jJl 































ciJUjii (J M<»tl *(4_«L c. 4_j_ u^j 

9- 

1 4 J!_>. j£Lj 4_i ujL uc jl CjI j 4*m^ 

4 4-n.uJu ) J r «t tl Juj^tTaTu jl 

4..X-I.A (jT k. 4_a I Jiitj uj I j Llj L) ( / Y 4 I 

*I 4 < jl 4 ^_ljl 1] d-il j. t*>4 

CjVLs. ^^Lc. (_7 ^ 3 Ju JlC. JulJ—i-uJtij ♦ ^ 4 

Si £ 

4_l^!^c.! (^jlII *(J_3_^J! ^.LjuI ^o m< <ll 
dai_dbj_stJLc ^L^jjI 

9- 

t^_t^L_<_uJI ^_ l^Ij ^LjI 

‘ (J. 5 ^' cp-® J^j—" 4 . ' er-^ S.iLj 5 ^) 

>? 

3j-^i_uo ^La Cj^L_j 4j>*^L*J 

£.L$Jl (j—« c_jj_J£ c_jl j $Jl J **» <tl J t nC 


d_i L 1^(11^ i ( U J^l] I <i 'V- ^Jlu3 ^ ^ /></>, *>■ 1 11 

£■ £ ^ 

4_j _i4_L<aj^l (-j^LseJlj tcJs_iVI 

♦ ^uj jJ I j 4 4_u II 

Si s- 

jL^jscJI ^^Lc. j3l ciJJJ M<»ltj ♦ A 

djl_r^l£1j *c3J^J 4 Jla) _u^_*Jl 

9- 9- 

j3 1 4Jj t ( AJI 4 jjI j djl_ i^\7T\ j| _jjseJl 

JlLa) d_>MCjL^fcJ _(luj ^^lc. 1_tiajl 

(q jajLaJlj ^_dl_(_oJ!j Cj^\ _ ts^c 

.JJLUIo^Uj 




J , „ tlt dUa£ ^ 


i*L<±szi'tlxJ Ij i(j^ _oLUrJI Ji-^) 

9 1 

CjLs-j^jj t4_coj^JI 



\t 


. (J_UJ_3tJI ^Q-LU : (V— *\ ) ^SLloJ I 



















£t jLxIi JL-jljill I ^j_4 .<_> 

: (Royal Jelly) ^SLUJi 

4ul oISLJLq ^.1 jlc * ^ 
4j^_L?eJl CjI Jl_r«ooil j_a 4_ jJL c. l_ 4_(_uJ ^Jlc. 

j _4 Ju JulII ^_3 JU-3j dJJ jJj 4 ^ JLJLX ilaJl 

& $■ 

.4jjlaJI V^Juaj 

j_a (JjJLlLII^ l cjL) Ifii 1 ^^Lc, *Y 
* I 4 J 4_o*L^_$JI 

*^Jl!I CjLjLLdj^_uj 4u 1 <^VI j_3 4 j%ji .r 

i S-^LjlII 4^t_t^J! ^Lsej^I j^_jjLiII * i 

3jL_jj>j 4__u JuJl 4 _uI jJ^ £_3 jj 

♦ 4-<^.Larv 4 3 1" V 3 11 J JulII lULAj 

j-3 J£ 3j3jLj C__tJ_(_aJ 13 j^IJlII *0 

5- (£ 

i j±?ej^VL jjjUll juSUIj l_JL3JIj 

^ UJ 

>_■''^~ 1 t VI 0 JlA dal mi t ^j_4 JLi^-) 1-4-4 

. LgJjdS fj -4 

9 

JlLa 1 4_ij_ ts~i *II j _4 JJ_c. ^^Lc. **\ 

1^ t ^1 3 Jli I j_U lj_ lIj L_J_ \ & 4 LU_(J I 

.cil jia^/l JlLujIj '^ ♦ tl 

^ ^ I JI jj^ < ' << * I I 4_l_LUJ ^ "S- * V 

CjLscj jJl j_ 4 4ul%Jl w Ic j_uu L 3-3 4 ^ J_II 

♦ 4jj J is> 11 

L 3-3 4 ^ t_toeJ I 4^. LL 3 J I j I 3 3 I a£ ♦ A 

♦ (j^lj-a^l j_3 Ju JulII j_3 4 jL^jJI ^jLc. j_uu 

4 j—utJl 4 _ujj 9 (l)— 4 l£ 4_j^_pw Jl_jJL5ej * ^ 
Cj^?I _^ 4_t-^Liw ^j|_<23^lj 4 4_c^tllJUJlj 

0JlA ^^ySUUJl ^lj_*Jl _ LU ^j) 

♦ ( X ) 4-llu ju 4 4 <rQ4J LseJ I 


J_*JJ 4 4_c.l_i_uJ jU^Vl j^UJI 

3juJL-^ 4_3 jlLc (JjIuj jl 4 £.1_lojlIIj ^I JulII 

CjLln-jJI (j—^ 3 Juvlj J *j 4 jJLL^Jl c_jj x>. 

,JuMiJl 4 _u^_lII 

^ ^ i5 5 ^ 

4j^_3j Lse_ l^>Ij IJ«^l J^tUl J__<_ujlI ^jl JJ_u . ^ ^ 

^JlJI oLjj^ J J_C. 3jLjj 44_C.LU-Il jl_ 

ciUjJ 4 4_lijj?eJLs 3 jL_jj ^Ij^JIj $:!_LgajuJl 

?. ji 

4 » o mii ^jlj-lLsJI J mi»II JjLJu (jl —j J 311j 

J-,4UlI I ^ > (l^ 4 4 J 4_.<jv. I o 11 I o 11 I JulI lj 

£j-a 4_l>.I u^j J S Laj 4 4_i^ $j. ^ tl 

4jj3eJJl O ((J-4-u.tJI j^3^) ^L3JUI 

?■ ?■ 

Ju JulII c 4 jL9j_JI ^ 4 jul 4_I u (jl 

s- 

I^jc^I 

^ 9- * 9- 

i t^sA 1 < .. 4 ^^ *-H* J M .t U pi 1_^1 cji .U 

34^t _ 4 ^ (^_JLc. 4 l^>4L^-cil (_^ 4^ 4^ut_4_uJI 

9 

j^UjjJl CIj—jj J — 4 4_LaJL?ej <jJ_lij 4(J_4/ljJl 

lLLJjuj 4 (jj_Iuj JJ_jj Y:J_4_4i£. ^ 4u_ luuj ) 

41 < dC 4 ^. ^ mi 3 j^i ^u^^Jl I Jl^j _ lIlII 

. 4_A_u1^jj 

2-^Lc^ ijjU ijjii <u jl c^3 

:^l ((3^^_ luILlqJI ) ^J_seJl jl_3lsVI 

.^jljl jjjjJj^Jl 

^ If (jj (^^^—jJI 4 j >UH Jul j_ ts^t'z-1 mi oil * ) i 

JlLstil 4_J^_pw JuJuseJ w ic JLC.I_(-uJ 4(J_L4 iaJI 

*4_t_tlsjuj 43 j Juuj 






















CjlSLLa $.\ JlC. JjLjU (J 3j icisLseJl 

4j_uk ^ lr 0ju>*l ^ o o tl (j—^ (jli tl 

. jJLsJl CjlZZlJ 1 Ul>. 4.<^> L>» Cj I j- <<< ^ 

£ 4 —£J 2L-o*^taJl 4 ♦£ 

: (Bee’s Wax) JxajJi 

3 JlC.1 Ml o H ^yj3 (J Ml * tl Ml Jt_U2J 
4<-Js_1^1) ^ i-U-3JuJl jl_^seJl (^jl_ 2Z-A 


4_l^j Jj 1_ Ij 3 J Lc. I ^ IJ_*J I J_ 

( 0 4 ^H i 4 ) JjJ l>. 4^.jj5&j jl_La^M 

^ 0> OJ -Jj 

4j i_u_xj ) J—i-aJt] L Lisj-Ue-4 Ua jj 3j lL Ll-g Ua I t Ll« 

* ( Luj^j CjLgIj^s* V) -s 4_3 jlL<3 l ( ^ ^ * 4 

jl 4 4_tljj ^Lp*. 3 jj _^Ic cjl£UUJI jlc. 

(^^ILseJ t c_J^_ l>- j I C_j^j _<_u_i£ j I I I 4j_ui> ^ If 

J_*Jl (cjI _cljjstjJLc 0 , ) ) ^ \r L^JLc 



. 4_JL>J I (3_o»jJ I j 4 j \ of, : (£ -1) tJSulJ I 


nn 

















\ ^ 4 4_ 1 l ^ 1I ^_a 1 A LoJ >> A 1I ^jb>^_a 

I JlA Jlus <Lc.l_La 4 3 i u~>- (_ci n^j 

|^uJ ^-cv^bill JCjI fjj» *a 

*(Bees Venom) 

J us 1 3 q 11 ^^?l ^^Lc. (J <tl ^ lo J j3j 

4 4_La j*jj LajjJ I ^j__a -)Jl_C. (j—^ 5 aejlJJl 

_a 5_ skjIJJI ^^Wl J ^ cJs—uiitJ 

£• ^ 

^1 _seJJl <- Jl—J^JSEJJ 4 I_ I_uJJ| _ C. (j—^lj^al 

jL_tijj >L gj, 2311 j>j_«jl!! (Syringomylia) 
(^^3_^1J_ l^sJI dj^/Lv 3ljl J_c tiJJj^ 

♦ ' r)l_C (J7—2J L ( ^ AuLlo! I ) p ' u L L_3jj._A_qJ I 

qlbj 44 _2_ojJlII JlLa) 4 _jJlLjcJI _blj^q^l 

4 ^ I dal_ o-jJ2nj i \ _qjj^^lj L^i\ 

4jj_Jl ^j_ol_L JU ^ 1 J A 4 (o J—Z±Ji}\ djLjL&Hlj 

jJI ^-4-ujJI j i Lj^LJIj 


4__o»^AjJI JLjIjiJjI'I ,j— 4 —A 

*(Bee s Bread) J>d)t 

^_a 4jj>r ^JLc. y_tj>. j^j_uu Jiiaj 


lg-i4 (J^Laj! jjJlJIj 4 J J M<rj L^jLt^j ^L<iijl 

JL>*HJ Ij 4 1_ Ll^J ^l_2JJI C_J^_J_5tJ 1_ uj Luj I J _ it 

!^£> J^tJJl J _ xs>* Jll3j Con 4 ( J_atJJl j_a 3jll£Lj 

JlLq) l<U _lu-l.u-^T(JI lJu^M CjLL^I(JI ^J-A JUjLJtil £\^Lc. 

i—i I 4 JI dj^i I ^ I ^ ^ ^..-3~~- ^3 d “ * ^ 


»L Ln-u^^w>J I 


^jj CjI j_ Jaszll < tx * JjLu ^jl Cj_u Ju9j 


4_jl_ <s*t 2 jlj 4 4_uaj^l 

(j—' 0 4jsJl*^a (^^.3 I r^ij l ^ _t-uJJ 

^ ^ ^ 

^ 

/ n ^ to ^ ^—u^A I J_J 

a /Uj^tl 4 jsc_<jij^I jlc.1_(_uj 4 (J-t.u-*JI 

4^jl_CUJ^I ^ 4 (J_4 jujljlU 

(_pjl CjLL^jJ^U 4_?e_£L) r^>Ti La 3 JLc. 
JlcL_ujj 4^j^lj-a^l ^j_a JJlju 2j1_ l& % $\ Julc. L^J 

4 

(J Mittl _ us £ju 3 »1 a Jl^I ciJUi ^J^- 

♦ 4_u I Jl c. <Lxs^j ( j r £ 4_3t-a-i £-a 

A 4jL^jJI cr l^. J_ cuJlSI £-A—t-u JLC.1_C4JJ 

w j! ^ 

3jLaJ 4_La Lj_o^j 3jl^>wIj <L»_tia-a Jl^L ^<3tl 

I i 4 Ij 2j 1 >U j^^ILaJ I Jlc^_oJ I j ^ mi 

3 Jl^I j 3j a 4_i r^oat! J 4 4jI u3^\ C-< 

Juu JjLJI J_4_4iaJI ^a _ u3 3»la j_a 

JJlc. 4djMiJl ^I_*!aJl CjLl^j (J— 4 ^-^3 

4 j^aJI 2JLatJl 3 Jui 3 JLj j_a djL*_4ia-aJl 

?■ Jl ot 

4 3»S a J_^M 4 3 J._dJl 4Jub Cj^I _rtJl ^ 3 a 

4_3jtlaj 4 4_uI JlC. 4_o^j J_ *j m<»!I £j-a 3j,_ j_i^ 

4 ^^JJI J_±3 j-3j LaJ I a LoJ I L)- 4 ^5^ L-4 L ^ J 

2»1 a ^j_a Jl>wL 1_Jajl ^_ l^juj 

4^UUI (L)- 4 (LbPj^-*_^ ^ r>3»laj 4 J Mi»tl cj — 4 

4_l^j (Jj^Lu J_l 3 j^LaJl al_ail Lb 4 b -5 ^ Lt^ cl)j"^^^ 4 

4 2»la Jl>^I jlj^a3_£_a 4^jJJl J_l3j jLLa^VI 

4 a LIa] ^ a ^ t-bLl I ^-i— L >~^ cl)- 4 cJ^ <-)jli ^J-<-ujl1 I 

^ UJ ^ 

Cjlj^a j_j ijl Cj^Aj £j-a J M<»tl j_a_d b^-a Lai 

9- s- o> ^ 

Ln-uJ L) I Lb^- 4- ^-^ 4 41 ^ dj M_) 3 JloJ 11^^ « < xj I 






































£j-A 4_ajlJL<a 4 _ uu^\ (j^Jj_ ujJJ ^y Hi 

3 J _d>l H_3 j*3jJ djjJHlj i 


J£J <dSl^Jl 4_u Li_d]l CjIjJ _HI £)l 

4.C.j-3-t^J 4 4-4 j-4-Laj 4 4jl£LLa ^IjlCJ 4 4_*_<5_ij 4 JjscJJI 

dll_ ujIj jJL du-U Jl£ 4^Ui]l 4j^IbeJ Lcj 

_uj (jL^ 4-ilc.j . _JoLHl C >_U^HI ^_3 4jjUll 

£ ^ •* 

j _ Li£. <L*jjI £yi till j J^SLII (jljJlJI 

\ '. \ > f »rr' 


i ^ I # | ^ | ^ yv "Min a^wO ^ * j ^ H 

L^Jj-laJ Jl : 13^ d>J L?* 4>® 

’-i •i'"^r . i. m ,c,\ >£'. . >■>■/& £ (’.\ 

djjl (3 o) >djjp > <._ 

* * u. / x >>/ ^ 

^yHLaJl jl_:t£.VI 4_^.jl (J^ 4 ^ Oj^Oli 

j|^=|L ^ ib>_r^Y otl dJjL>*l Jj _UJ dUIx£j .4__d 

UJ ^ ^ yj 

^jL 3 j^_^j JSLJ j£Jj LJuH itiUi lJs_^j ^ 

jLg—uaJj 4(J I lit] I 4_U I J A ^-_Jj£Ul (jlj, HI 

er JL-> 4 >LHj (^jJI ^jlitil Jj_ lu jii SJLujjJLj 3j_uJL 

£_jj ^j-AJ 4_t^t_4JI 4 4-lIc dljLij _ luj 4Jl)I 

(jl lH^c.J jiJj 4 ^jj jJl 4 j^£.Jlj ^Lc.Jj 4 ?I Jufc 

♦ ^-lHLjlII C_JJ 4 JL) jL<a_5tjl 


4 Jj 5 tH I J M<rj 4 ^SULHI ? I j HI j 4 jJLLH I <_j^^ 

jl (Melbrosia P.L.D) j Jlc 

^-4-o^JI 3JL. c j_iloej L ^_Ui jlc.1_i_uj 4 (Anplamil) 

dj^Lv ^^1_ c. dUi £j—aj i4 _etc. 4_i_ u^j 4_pt_ u^]\ 

4^^! J|j_<^it]lj i^i ji^Hlj /^ />,^ /tl jL^>.VI 

♦ LaJl>wJ CjI_J^SLHI 0S-& {j-A (^1 4_^jJ (3j-^ 4_^J Ju 


^jl 4^1 J_ L£^]\ £j-A L-HjlieHl Ic. ^JJU lLUj£j 

Jj^JJI J < Ji^Juj *3 jIjl^JI 4j^jJ ^LsjjIj 4L-JLHI 

CjIj, i^^"i ( a a l-j-j£jH ijyS dLstHLc {j-A 4_Owl_i^>j Laj 

♦ jJL?eJI 4j^_pw 3 JLc.I (jT k. ^jju 4 


^ «t ^i , ♦ t< 1 Mj g, tl£j g 

(j-lSLxJS) j—cj j^_L_n 

t (Propolis) 

uj ^ ^ 

J^tJJl <jl 4-Jj^LlitHI CjI_uj Ij jJl diLul 


♦J 


dljj,b>3tlj Ljj^uSIHI ^j-a ) ^uljjsei] 4_fcls ^)^ljdj 

4 ^_ixlscJI 4^.LLc £j—a Jl_jJ3 I_^jIj 4 (dl_ luJj^lHIj 


d^Lv ^£1 4 J^MHI Julj-Hl (J—^ 4 Jlc. d] IjJj 

jt jc—ijJI Jla) u i-oAHi l jL^aJI (jlslj-al 

t 4 * ^ 1 * 1 ^ j J ^.^>1 /i ^ tl ^ 3o i _ . m ~y ' 

4jjJL5eJl (j—^lj^a^l 4 ^ 1 to * ll J_C-J 

_aeJl J J±4 b>1 ^ lr I Jajl J_<^juj .djI lj 

c_3j_>. diLL^Hl j_JLjuj 4U^al5Hl ^Ic 3 jlc.I_(_clHIj 


































• :(0 —nit' 
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4Jb! ^yA ^jjULI LSL^JIj ^£1 L^Jl V rtmiaTI ^j-4 pjjSJi IjJiiI 11 jS^J 

L^Tcu L^l 4 _jUsj j iuL^jw V 3 j^ul>JI lIULj ^ljj^SLLsJ! Clu JL>u ^JLv 4—llujj 
lj j -tSLuJI ljij_l - <^31 Vj !j- Vj <b j^-j Vj !j^j>* Lg-1^ ,u ^jlJI a iujuiall 

< 43 jJI ^j_4 4 _ajIJ 4jvjJ /v® 4J 3 SL 4 L^jV i 4JL<J^ LJ^j-J <LfcLSLaJ ^^jVt L^jJlaJ 

g-LLOJ ^4 L-AJU^'i Lgj>faLLaJ (Jjt^hJ L 4-4 1 JL-&^ £ l^-LU }U. ^ t Ljl£li.LuL4 4 SjIj {L^jiaJU ^4 cjJbLauJ 

♦ 4l L 4 4 JI 1 ^- 0 * ^£ I J tl i » u J ^ J L 4 lIllJ I 


V^ 








. 4ZLlj ^j-4 9 -Jjvj l j j-xSL l atl I : ( \ - V ) t 


^ j 2~ 2j Cx-uJl I Jufc £)l 2^1_ l*oVLj 

ciJJij i JLj_* uu Cjljl j 1 ^-lIc _dJ 3 

£• £- 

4 -tl q- C L^JJ u (^1T) (jV 

Jl_3 L^jI i1I (ij *4 _j 1 I 

jL» u^J! ^ ^nL jl_sj 4 2 <^j ijl (jjj L&jL* ^ 

JjLOtJ I J_4»J 4CiUj£ 2_Q_OwJ (JJ-i 4 p ^ xin * 

£ 

C1<jj_ Jo lLUjJj 4 2 _ujLju Cj^_j_JI ju £I Cjj_iS1IjlII CLu u 

C<£i miJ 4<-Jul^oJIj ^j-AjJI JU1 4j I 2jVI 

^ Jl ^ 

clx-ujl I J_UtL _IL 4JL1I J, j»t ^jjl_2eJj ^J_jjjl 

s- & & * 

oi jKj 4 Ij^Jljlaj Ij-iLa Ll&J 41 _Jail 

. 4 J LL«I 1_«_L« 

CjLjJ u^iJua 4 _l» <i £j <3 1"^ J< <«tlJ 

m-^jLLs (j—aj * (Phylam Arthropoda) ^IjJsSm 

t-^LuJl 5_ujj t (Class Arachnida) oLuSLidl 
£-a (Order Araneida) 4—>1_ JJJ- t SlljLJ I j! 

4_)jL2a]I CjI _C.J-C^e-4 J_$ _L44J _ »-VI 4 1 ~jJl 

♦ J ^ ^.3 



vr 















4jJj*3 4 4jj*j 2 I y>* c—^LLaJI p fc>« a ^j| ^j! 

* 1 * ^ iJ~~ LU ^^ ^S ^ v ' ^ 1 -Hj 1 ^ I * * f LjlI I 

l_£LLaJI 1 gj°i ^j—Ilaju ^1 4_!u_l!I J 1 gl C.4-t>. 44 jj jJl 
^3-4 cJs^I 4-t-U-<^>- ^Jl ^^_lII ((< ^Tu.u.4 (^yQ 

9- 

4j Mi Cjj_iSHaJI . j^e_(Jl _ lcj ^3_(_u_a 

^ £• 

4^j-Ls_l!I Jd_ uu I 4^jL5t3_aj 3 jjL CjI$^ILi ^IjjI 

4_Lc j_j_t^j ^jJ! JjLJI Lc j 4JLl3_} I 4 J 

* 

0 JlA L_3j*JU dJUlUj 44-iSlmJ ^jjl Ca_uJI ^_U_uJ da^_p. 

cJlskj C-4_p«. 4 ( JjLjLgJl) ^_ ujL 4 dU dl CjUj 3 < tl 

^jL>* ^Jl J 1 j iLqJl ^yA 4_ljL_<_uJl 3-iL$_n 

£j-A 1 cuJjJ 4 J^eJJ 1 ^ ^ J *" s O^-iSLjUlII ^ u±>- 

4 3 Ji_tlliJ 1^1 ^JJulLc da^ L^l 3~v 

£> 

43_u CuSL *j Cjj_t£L3_*J I ^jl 4_J! 3jLi^M jJlsej L$_4j 

Ltit^c 4J Ju3c3j Ju9j 4 4HLa_djl 4_i3 Jjl jJl 

da,o») ^ _uj L i—kyiu da-psij 4 _ > 11^> m j.j tdx-j-Jl j j-C 

« 4Tl<-uJj>£ 4j J1t^> r«oj 4(31 \ 4 i/i 4 11 


_ 4 (Spider) c_>j_.^Jutil ^_u^v. <,^< ‘sjILj 

£■ 

4 ^ Jl f t i 1 ^ ^lAj ( t \ L A A JL \ 

& $. s. 

O-^-jj ‘.aIj_SVI (j—a J-'jjt 5_»jjl J—«^ej 

4_U I ^ 2 y ^ ^ A 1^) J ^ ^ ^ ^ ^ I jl! 1 ^ ^ 

4 (_JlitJi jl 4 _<iUSJI 5-4^ w ^ (Chelicerae) 

£yA 1_Jajl L-jtSyuJJ ^ _t-aJl J J_ L ^Ic 

JLJI ^ l^> (11 ^ Q mi 4 4-4—<-u_3_^J I j Jl£- 6 j^>~yxJ I 

4 J_pe_j j p i-u-?eJl 4 cJuLa _C. ^ /j 

^ I! LkJ JlC. J 4_L^j (_aJ Cjj_iS1Ia1!j 

9- 

4JLc. ^cJLuJj 4j^*_tlJLi ^^daJLc <4< jJL>. 4Jj 4^_i£.l 

JU^I 1[ J t^\ ^—“* Cy* 




4 iy u jJliLc IJ ^ dj^_ .-iSLLfcJI 

9-9- 9 

^jjLuj 4^_j lJsJI ^_ljujI j&\ 4Jj 4 CLj! j-tla^eJ! 

l ( IjTl^-Lc ^-LAt-aTiJ Ij 1 ^yCi 

3jLi^?l jjoejj < L^jljJlj 1 L^jlLui (_y^ cdJ j^ ^Lujj 


vr 
















^ 9- 

4_<uj£UI ^.qIaII jLstc.^1 4p.jl i^y* o^ 

s*s~ * '.'*-'\ <\\\V J 

Ldx> <JL>~\J£'\ sfe jptll 


CpJ Ojlill b\yfy> : jl|? er^ J 


= 4^^ i^vSt— ji 

dsl 4ldt_ill 4jdl_oJl 4_p*lJJl £ j-a Cjj_^JjlII 

UJ ^ 

Ja^-L>. (j_jSLa <(_i^/ tillij ^^LLo^/l ^Ia. 

asjb.l* iiaju j_o 4dJbl cujj 4j9Jl1I 4_j Lc. duy js>* 

£ £ 

dJUt L_<_U_aJJ 4<jLp>VI L-<-lc 1 ( j r £ 3jp_l£ 4- L L u CjI^Llu.4 
( j t 2 j V cjj_ i S 1 IaJI ca-u da^_p. cj LbL t-u-qJ 1 

4 £ LllJ I d^JI ^-4 4 C_A2_4_4^2. 

^j_o 4^Jlaldb j ^_o (_yu ^ 4 Ll 3l£ ^LLa d 

£)[ dx_p. 4^_pp.L^_oJl jL_Lai»J ^j-4 4 4-3_t-^Lc. ^Ljj 

gj 

j,b>^ jJLu 4 1 Jp. 4JLdd 4 jj.jj^ Cjj_iS1IaJI Ca-U da^_p. 
^j-4 £ jp. <JJI (j—« da uuytxj\ l_$_Lo Jl>JjJI 

^9- £ 9- 

dJLo a xj (2)^ 4 jujI cl) -4 ^ ^ ^p i ^ j J L oJt 

♦ ^jLlaiJ^M ^dLstil p^A_dll 

Jp^_p 4 3 ju j_dJI L$isd (J— 4 ljt ^-3 

ip ^ ^ 

JuIaJl 4 _ojL3_o i^g\ J d_>I jud Cjj_iS1IaJI Ca-U 

4L—J1 _ t-^aJl £pa l_Ajplaj (3“ 4 (d_> I j-A jn^% ^ L^J 

da_jitl I (J JJ JI 3 Jln.jJ 4_oj 1 3 o t1 dJUt C-u lajJ I d 1^ 

♦pdLse-oJl 

da_ptll ^jl 4_jJJl^tJl djl_ la/IjJlII Ca—ILuI J _3j 

^Lp-d ^ 5 —j (j -4 (Spider silk) d>j ^ <r yy>- 
jIjjlJI dJ_ jLscJ! 4 _c.j^pe -4 (j—^ j_ aj 4 (Nephila) 

^ UJ 

4 1 jp. S_4jL3_4J jL^Uj 4 (Orb-weaver) 

c^p /.^> /> tl 4 -Lll^J J_dJl 4_ajlJL<a ^ hst-ua ^Jl J-4-^aj 

4 (Kevlar) 3 ^ ^ <a L> 4>d 1 <>11 


(j (< ^ £y* 


2L-aVI gr-2 2 L-j^JLjJ< dVVJLh j-4 

2Uj>S3t 

^ bJU^t <d>Jj\ ^ :Xji 

jJu $:j_peJ 4JL1I J^3lj _lajJ 4^1 ^ ' J J2 

4 4^LjJLaj <11 I JlA 4_JJ J_Aj i0J~±£- ^ _II^ 4>dl_LC. ^J-4 

^ 1_a^pp- 4dj_«I j*j Jl^j 4_3JLiw 

(p ^ 

^J^SsJ I ( 11 t aIIl l£l 4 i_LJ_ LjU I I ddfc I ^_43 

# ^ # 

1 V 1 Ll&Ij Idjj Ojdtjl (_pJl Cjj-iSLIjlILj 

L^aL* tiaJ jdfc jJl Jjl j i 4 j pj! CjLlL3j ^a 

« 1 ' ) ad I dll ^^jCJuaJ i ^ d i_cl I 

^ 0^===2^*)1 p : t 

^_L4/I 4_ujjlII ^p-LjuaJl (^J_ jSuulII ) 4_Ia-3J 

(i ( ‘s LcaII ) j_<ipeJ!j 4 3d^_3_dI 4_jj|^iJI 3 J_a* I^JJ 

d _sVI 4_c. Lj_ u^j 4_$jj£Lll 3 jj_laiI I 4 jo 1 <nj 

4_ujJill dJi^J 4jdj-<aJl 3LptJl 1^ jptTgj 4 (Cjj_iS1IjlII ) 

4^jljdll CjI _lajseJ Ij_ C. Lo-j-3 4 ( 3 jpi_t-^aJl 4_jljJl) 

4 Li 1 o ^ 4 dlld^ 4 >tj < 11 t< 4 ?^ djl \ j 

1 4JQ MM 11 dJolp ( 3-dill (J-O-jJlj J-5tj(Jl (_PJJ_t-u 

* Cj ! j-LxL^b { dJUtaJ 4_p.LoA^Jl 3Lptil ^_oj^JL 

^ ^ Lddj^ ^^ ^ : l—UId 

* tp 

dtjj (^dll £)t ^1 4_5e_dalj 3jLdI I ^pajJl 

c^LIaII djljLb 4 Cjj_iSL1a]I ( JT 1j! L_uL. cj^-iSHaII 

4jjdjj^Jl 3d I_oJl jl j_ '£^ I d JlC 1_A J_LAp* J_o^tJ 

£jl ^SLo-dl £j—aj 4 Cjj— j£L JLaI t Ca-u 1 ^ < a J_uijj ^^jJI 

L7^ 3 Jlc. 1 m< o 1L) ddI y>+ \ dl 1 dJ^jwt_dj 

?■ Si 

4 d-A-t-ill 4 a_aa^HI I jl 4 ^_j_ojdl I jl 4 Jlu _dll I dj 1 jl pr 

LL* £jj* aLLiJl (jjtujJl jjJlII ^ Ojj 


Vi 







































.4d_i ^Ll y Ciy&jA :(t-V) 


9- 9 9 9 

J-l ^yA jl _*laJl Jad (y-A i. ~ . f- 1 ^ 

9- 9- 9- j. 9-9- 

4 43aJj ^LH ^y\ JlLLj^ i 1_La L^JLJ £ja jl 

9- 9- 9- 

C_Jj_Ja dJJi 4 I_&L>Jj 1_^jjwl Cjl 4>»V1 J_l3jj 

tdj t SLL*J 1 CuJLU lJl* ua .Jlj ^JjfcjJl J^-Hl 4_Lll 

^jjJl n ^adjJLlI ^ jLjla (la i_ojl ^M 0jl oll£^ 

9- 9- 

i 43_3_(_3_dj 4 Jij_ 3_dj ^y \3 L LbjLt_ ^^[3 1 ^-^333 

9 9 9 

55* * L$_pJj 1 #1 ^ I j 


<LSj4 ^ : LluaLi* 
JjfcLa* 4AJI J^tc. H Lath J_£ ^jl Jlj^Ij 

4_3JL>. 4 4£Libaj ^jSUl I JlA (_jj 4AJI q\ 4 3j3*^j 
^jUaJLuj ^l^_seJ ^jllaJLuj ^ 4a 1^ 4 0^uo! 

4JJI Ijjiitj! La dU3 ^JL. jJj i<\li\ 

9-9- t- 9 ( 4 

* (jjtjtv'i 1 nj V 11 jul *L]jl 


4C.I 




9" 

i i^jjj 1 ((i I da I 3 3 L_a 


4dl_dH _uajJl dal 3lto 4 _jj9IjJI 4_ajaJ_4-^aJl 

*j^La_j£Ul ^jaa 4 3aJ 4_al ^1 

dcjj daj_p* 4_ 'la j_j _t^aj ^ J_II j^_aj*atJl J_ *j 

9- & 

3 ^ yy HI jlj_Hi ^j_al _<a IjLaHj daj_ oS1Ia]I 

5j y, ?■ s- 

IJ_i 4_ jV t^j_lajVI j-La_ ljj ^ ic 

j T l^ -l u_loJ I ^ ic ^ t^_> j_ (IT, 444 ) ^_11^ 

^ 9- 9- 

(tooil 4_LLfc 4_ JLjI^ I _II j _«^l tj_aj*^Jl 

^ \c 4_Jj1_a 3jjl_^ L^LLaiiI L_La 4 (Stretching) 
^)l dalj*jfaaeJl 4_t_uJ^_3JL 

^_tJaj j^La_Ja 1 a da^-tSL-Hl ^__ 1 jI 

4JjJtae_$Jl Jaj_jitJl 6J _ it £ja IJ_C. L^JLq 3J_a*.IjJl 

tda^ajJl ^j-^jl (jl. 1 _Lj dJUjiij 4 L^ 

9- 

daj-iSLjULlI ^^ 3 ijj t Ja^—jatJ! ^j—4»jl J_3j ^_ !j 

(JT k. 1^3#_t^alj da^ajJl ^j_<4»jl 4_a_iLjl 4 _pwljj| _<a 

*4_ta^_ta«. 3 Jui L)^ Ls ^ i(3^1-L^I 


t4_a^J_*_Hl 4_pwLL!l £j-A da^ajJl ^j-^jl 1_(3ajl 

^1 (4_<^jJlj 3 Jj Hi ^jL^a H— 4 Cdu 4_a^/ 

iy^ju ( Jlullu dcj ^ 1 ^ > << L-u ^lc i^_aa 


iUal 


ise_4J Lfcj^3 ^ ( 


la^-tSHH I ^1 j_i I 


t4>J _m> ^jjjIjUsIj 4_ 113j dUij (ul_ 4 _ 

(jiaau (_ 7 —t4_L<a 4 ujljdu ji^lj 1 j. a^l 

9- $.9- 

c_al_^Lajl^ J _ *J ^HaVI daj_H (^jJwVI ^1 j_iVI 


4j^aj*atJl 4j_dalatJ La 3JL. (^jJl 1 ^ iiai< 

4 (Spiderlings) l_£LulII jli^-a 

JuJid ^jl£Lc 1^ m<3i Jiat3^ 4 Mill (j3aju j*^jj 
3ja^^l Idt-t^ 4 (j«o j > 11 (j-o^ (J^L jlj^VL 

























4_Ll I ^ I ^ i-u-^J I L^ 

(j$ 1 I Jul ^a_&j jiitjl La JplJLseJl OJJt <jj_<JLju aLjJjl 

((<j ^ La^ ^t-gjuu _(_uj V ^a-£>aLjJjl 

IjLseJj ^^_aij 4_L>J.} La £_2 j Cjj_iSL(jlII Cx_jj 

; 4j3J I_ us 4_c.lj_ 1 4_t-^aJL>. 4 j J^_l£, ^4Jl)I 

£■ 

j-p Lt^[ IjLseJ ^-4-U-^ (J—AJ l i Q^aJLju V ^a^ X tj 

£■ J, 

(^1^. Qjij Jl2j V ^dtj 4 e-t ^—^-AjJuaJj <jt ^_t_oC. 4JLII 
4_Lllj 4^<aJj 4_Lll ^a-A^Jj-a j £)l jl 4tiJLIi 

«cdpajI (^C. ^ ^ 

£• 

(jlitil ^j_a 4_3jj^*_a ^a-I JpLaj^Jl £ JlA 

cpUX (_j—^ 1_4JJI Jj_Lt/j 4 _jju (J—^ 

J> 

4-al (_^—3 4 j|=|L ^pal ( J ^_u (Jj^- 1 ^ <—>LX j_&j 4JJI 

£■ £■ 

cJjJl J_l3 <j _a ^_u_a^l ^j_a 4 Jl>*I _(_uJl L^ILuJLc. C-<jI£ 

& * * j 5. 

JaLJ ^ aj ^ 4 Lt-a-lc Laj_<_u J_ *j 44 J_ lu 4j-a £jjlj 

£■ J, ^ oj ?• 

^ jJl J^JlitJl 4JL1I j>_lC Ij J_t^a_a 4J jj_ 1 £)l 

44 J L4/jj 4 jLj_liI ^a— jLn. 4 a-Lu ^a— jj^JI (jljJLil 

4JLh ‘A -jJjtJl 4jli ^ ^ 4 *Ua _II ^ Jl^ju 4 fc>3-wj 

(^J_a ( _ ;r ic. ^4 (4_jjjjlII 4JtUI ) 1^ nta) 4 _p-j 

? 9 . * 9 

I Jl^ju I Jl^j Jl^juj 4 Juj^j jl Uj^ J_cli^l 4-JUjl 

^ Jj ^ ^ 

dliJuj 41 ^jlr ^J_aj (J^J^I 4 JJI Cjj^j ^jl (J? _![ 14?1U a 


4^1^ ^-.LJI ,^L 


Jj>]| ^1_ISJI I j_ it ^_a_LJ 


^Ic I JlaI_lI/ ^Jj^eJl ^j_a 4_t£ La 4 ^jJlJI ^Jl 

^ J> ^ ^ 

1 JlaI_lLj 4^JL3til 4 JJI a ^_4i> ^a-i^^ll (jlj—aJl (jl 

tfLflJj (_$jJt ^ajlieJl jU SJLuijJLij 3^_)_UL> 


2 UVI ^ e^LsJt jL«y \ 4lj>. ji <JA 

,-A+jjS1\ 

4_L)I j-±£- (Jl _tTu-a-ll 4_u_ luj (jj. 

ijLsejua 4 _j_i _cuj ^Jt 4 L^ILu ^1 Cjj_oSLulII ^UjI aj^eJL 

£■ 

4 lJij _t^aJl 3 jIjl>w ^a I ^.Laj V Cjj_t£LL*J I Cx-u ^jV 

^a 4 j^eJl CjI tl ^ L^xa^tJ 4 aLlAJl 

i, y Jl 01 9 

4JL!l Cy* ^ L^aJI jLLajvl 

c_jj j-A *lj>_us LaAj 4>Jl_jLjl! ^iJ-l_aJ 

(j3%lit-aJlj j-J JLaj 4_aJL>- 4 4SLJLaj 03^^ I 

9*9 & 

jj-al (j— 4 4 LLj lL ^a-Aj-al (J— 4 ^ I 

Ji ^ 

*4_Jl ^1^ 4JL1I ^yA ^sz-jLA Vj LseJLa 4^a-Aj-i^ 
3LptJl ^Jl^ J.JmiJ^i 4jlj^^?lj O^- i SLcaJI i Lai 

1 I 3j I <*<< 1^ 4 4_uj JlI I 4 ? Jiife 1 ^ ZIi-x a j (jylti I 4 _j I 

Cjuu (^y-Lu (^J_II ^jl JLx^Lj ( l m CjJiitjl) Cx_jjLlIIj 

1 lJs__ u2> I Jl4>J 4(_^3jVI (jjJt C-SJ _aSLLjtJl 

9 - fr 

^yA 4^jJl Jjli cJs_O^-ijJl (J-Ajl 4 jL 

(j^SLa 4j_iLaJl 4_pwLL!l 44_j^L»_aJlj 4j-iLaJl 

L^JLu 4 ^jLj 4 4£L I_iHaj 2_t^jLjLla 4 2 j4 J 

L^liwl J La ( j r Lsju 4 3j, j^ 4_^^3_3_a CjLbI _(_u_a 

^a ^iLjJ I ^ 1^ 4 4jLa^tJl jl 4 _jL^jJI ^yA jJl_ 3 jl 
^a _st_a Cj_j_l!I I J it (jl ^a—J 4 Jp^_peJl di 1j 3 ^ 

(jjjjILaj (_^—3 j^I tiJUij 14 a^jJlj 3 Jj a-H ^Ljua 

(jJ lT( 3 j L&jL*_ 4 -^ dJJ 4 L^j Lt^iiiJ Jjpe_aJ L^pjj 

^ ^ ^ <>> 3^4 / «11 ^j,,. 34 j_*j 































- I k 


:(e-V) JSLill 


vv 








^1j-4 4jL» anI ^ ^JLc 4JbI ^Lu 4 4J^5LI I 4-<jljJil I 4-J*^TI 

p ^ p o> 9 

<j^j- 4 I—1 j^Lu^^M (jt j-fcj /aj )laju^ (jLj p ^ 44 jj^ ^j-4 ^jjjLxju L<J 

^JLc Ijjl^LvI 4jl j - 1 grtiKiW - 4 _jLj^ ^ \ V jJLdJ ^jJ L &jZjuui I jl 4jbl 

U-4 Vj - ^LJu^Vt jjlJ2j V * a m i^\ {j—a jl^Ij jlJI !jl& ^jiS I^Lj .ujJii 

?AJL)I (jjj ^y» juju (jl jj^>uj ■ <4luil xJi.s ^yic _jt (4 JULp JiL>. - L$j (pUSj-uil 

V^ 










jj >U 4_jLjl1I J_LU> 

01 9- *** y, 

4 4 V~ 4 4 j?e-LaJ I <lc.J^_cJ I 4 4 ts^rr" p 11 

9- 9- 

3Lp* (j— 4 c *^ J£lj3 (j? ^ j *3_4 3 j^J 


• 3 ^_LA_ui^J I 3 I 0 JlJ& 



ijlj ■ 11 iJjlLluJ 4jLs!i A) t'JS-ujJ I 


!^L£ ^jJl L_tjIaJl £yA Lu_ uj ujLjJI l_J_ lu jJLs 

9- 9- 

dU3 ciccLLiii _ujI LU 4 ^ L_4_j 

Jl^£ 4 4-3ju3s I ^JLc. uj L jJ I 4_c. U.j.3 lu I 

{ 3 » <>>j 4 4Jlp ^ <1 Uj jJl JuLtil <> ht 

443j,L> 4 ?) UjL jJl lJull^J 4 431 !i ^yC. ^LsjJl ^yC. ^ < f^tl 

* ± » 

♦ 1Lmi U- 4 UUL^j ^ <. qa 

2L*jjS2 I 4jV I <Li«.UJ I uVVJj I £y» 

<^ 3 yul < ^-Aj > '• (-r 1 5 ^' 

V ^X\ )j i£i£ j jyi ^ 

,^,2i 

^ g 

3 Ll l^K 4 jj_(!u_l 1I <jl L-UL. c-<_ jLJI 

^ jl 33J I ^j__« j ( j r £ 3 jo. I j 4 __p* 4 _iL>. ^JL>. ^_c. j^cjl! I 

L$jL^ 4_iicj 44_ lo-uu (^jJl J_AJlUI ^ <3~tlj ^UaJI 

* 3 JL». 4_i L 3 ^- L> » £yC. ^ 















4 4JLl 3H_4_J_t_ ts^tC 2_JJl_4J 

?■ Si 

4 3 Jl>. I ^j_jjlU ijr J _ ts~iC t ^ (Jill 4_uLaJ 

♦ 3 4_uLjJI ( j t £ 3 jj_4-^ 4_Lc 4j^JL*_ 4 l^SUjci, 


:ft 


:Lub 


4 ll Mlll^ 4^<J^1_0».^M 4jti!l _LO^I ^ 

(j-a £>> 

4>^i' dlj ^ :j —ajju r ^J! 

^ ^ IP ^ 

2jj_Lul 0jU>*lj Lc ^j-oJlLseJ C_jL jJl (jl JC_ hVm 

Lc.ljJLll ^1 ^ C jJjjJJ 4 I_ uj ^LjJwI (j^lJJl 2_o»Ulj 

£• 

L-J. \c I 4_JL<ajljLa _ C. ^_&jj5e_*J ij _g_3Jl ^ lc 


^jlj,jt^>lt jl JLJU_ujV! I JUJ 4_l1jJ_$JI 2jL> jJL2 

Ju>*Ij 4 L^3 JlifcJ_<_uJ L_3 j_uj ^1 oM JUjLStlu 


4 t^> ^ 4^jL4-^^ (^Jl 2_»L jJl ^_4_4t>. ^ (It £i IJ 

♦ c 3j~(^ BUaJLc C_j1_3JLv L^_4_o^j 

S- 4- yj 

4 J-^o^’ u— 4 ^Ijjl 4_j^Alb 3jjj_a 4 _ju jJlj 

& $, g. 

4 cJiitJI < jr ic. ( L-lLj^ 1 <jOJI 314 ^I Ju9 Ljj 

3l_(^ic* 4 _jLjJl1I (J_jju 4.3_jlj_a Jj-3j 

s- S- <i 

4 2jj 13 a jI 4_ IjlLjla 4_ Li^j _i_u^l ^j-4 ^_La_ uj 

♦ l_3jJl!! c 33miL 1^1 

9- 9- 

4_jJL>. l_3 _I! 2_ Lc j- ^I 4_jL jJl ^_ i_ll>- ^j3 

Lilli' Cjl£ J 5CJ 1_5 2 L ^ L ^^ 4 4_J_( >^4T 

4_j_u-^jlII L>UJ! 0 -S-jii -L^-U1 ' “> ^ 3 mi> U 

c j_uM3j 2_uUli (Nerve cells or Neurons) 

lijj _j 4-*-» _ uj 1 ^ < a -i~iN ,>.«tl ^4-jj 

.(jjil^JI Lijj Cj3j 6 Jls-Ijij i^^o-LLjcJI 

(A pair of 3 _i^03^' Cy £jj 

(jj» U^la oi ^ 2 eA" *compound eyes) 

1 ^ '(a SjLa-lj (JSj J 1 J (4_i_ im I Jluj 4_Lll^. i_£^H 4jujI 


A \ 




















L^jIj^Loj jL_ULJI j)I 4 jLjjJI L-Li^ :(Y—A) 
♦ t-fl J^JLl 4_>> !j (j fj^LaJf I 


2j^JL>*I C-< 5tJ 3 -^>.j_aJI x^eJl O j I JJLu 

9 - 

(jlj> ^t^tl Cj\ _ajJjla / 1 ^ i-ulj 4 _jIjJl11 

^J-A CjI_A^-U-aJ I J 3~ n (S fjlj^AJ_UJ L) 1_ £C.LaJ 

9 - 

4_l»^J Cj^Luai*]I 2jjj^aIjI dujLtb ^^JLc. ^LaJlII 

Jl ^IjSEjVI 


(jr^i ^(jlj, jUl ^ If 4 _jIjJl1I ^j_ljuj 
3 Jl>.I jJl Jujj V i( J^>A ^ «^jl <—3 JlJI 

i L-. <JtSL aJ I j T l^- lI -aJ 1 L_3_uJSJ La^jLA 

1 4 * * ) 4_u_u! Ju_uJ! CjLLojlJI ^j_a c_aVI 3ji c . ^j_a La^. 1a 
2j^jJ I ^ 3j Jl 3J I Lj 4 ( 4_jJ jJ_aJ I 2j L jJ I 

f(4j^jJ V*\ 4 4 _j|jJI (^J_a) 1 ^»JA^ dll_ aLskj^I 


4_uLajJ 2_Lsjjj^a CjI_LuaJI DJ _ £t _a 3 J_:vIj 

^ ?■ 

1_$_La _Ijl l AJ_t-AlU 4 JLl 23_CU^A C_jl_r^tf 1 


jL jJl CjLS 




1 ^-LA 4_t_UJJ 


jl 

^J-A 3jjJjJl 4 _u l^saJI cijJ_l3eJl _ a^c_a jJ l2jj 

L^JtSLg-j <Aa_p* lJsJI ( 1A ) * 2j Ij JlII ^ 


1 JJt i 3 JL>* Ijj I 4_U 11! I ( j r £ 3jj_t^> 4 ^La ^J_A I 4jJ L*_A 

2 Vi a 4_o i/^r 4_JL>. lJjJI 4^la ^j| 2 _bI Jj^/Ij 

J-3 uj I 1^ ^JLc. I a 4_j L jJ I 4_£^ t L 

♦ ^.oSolILj^ (—aJLscJI I ^ La^I (2)^3 4 


a! <<~iC I Jj JljiILj ciJLIij 4^jlj,jt^>lt i—iJt Ll! 1 

2jj!j L-.l.l.lL>. ^ _t-tOtil ^J_A 4 _usLa^?I AL^jaeJl ^jjl^nl 

4_Ls l < t^j dli li L ^ ^ ^ j < 0 Ulj Ij 4 I 

L7^ j L au j-Ll x/VI 3 Jjjv.j_a 4 <^L>- <Lx.ul> Ij ^L>- 

UJ ^ 

3 Jl3♦ a11 CjLjJLaaJI ^JlA ^jl cLt-p>. i2 _jL jJl 2 _a Jl3_a 

9 - 

. 4_U in I ^J_A 4^A ^j_A JL>w I I J ^J_A I ^jJClllU V 

3j jlJb l^j 2jLjji (ji ^ 

^c. _ ll±£i i 4_iic. lJs _33 (^ jJl (jl^_Jl _ a Ij of 

9 - l » 9 - 

4_j_aLa^/I Cj1£j _sJL) 3 jjI _Ul • ic 3j Jl 3J! I_J ^jl 

t L^jl^Ij_a j^jjaU 2_3j l_£ 4_c.j_t_uj 4 _jjjL5cJIj 4_ulliJlj 

i_^tlc.j_uj 3^Lj i^i^ juu 2 jL m _ uj3j 

1^31 w Li 3j^Lc. 12x.l_ lxJI ^ ^ cjIjILa j_Lt$ 3j_ utc 

3 a LaSL) ^3 l L>. jaILa I j I (_u_A L^j ci.LLf.u3 

Si 9 - 

j I l 4Iu_ui £j£. jJajJ I lJS j _ u^j ^La_ lu I ^-Ic. 4_J Lc. 

S- ?■ ?■ 9 

jl 43 _a a !M-a j I jL^tjl jl 4 HaL3j_luI jl f4_c.L33jl 

.4jlr A^-iu JjjJJ 43 _aa^La ^ jlc. 

1_Aj Ju^jaj 3 j^luLla ^jl_3_ a ^a31 ^ ^jL>wLl>. 2 jL) JlUj 

^SLaJ^ £jA 2_aJula I Jl>. (3t^J ^ l 4iaLuj^j 

4133_ u±a 3jj _ujaj J-aaj (j! ^pwLLaJl ^j_a 

aILuI 1a_a ^j^Laju LjI£ (jlj lj _^c. 

Si £ 

♦ cJiiiJl jl ^La^I JJJ3CJ4 


aCj^I_u^jlII £j-a Jlajla _Laj ^_pwLcjJl ^c.Ju 

OJ ^ 

4_ulni 4_3niv. ^1 a I a3j (jl !Ic. 1 a^ ntj 

duo- 4 (c3JJ^^ c_j!j jJl jL?Jl j-& La^ ) 3 Jj> IjJ! 
^_a J JljlJI I j_A ^JLc. j *.aj_lajj ^j! 4 _j Ij jJl ^±Laj_uu3 

4^Li..i.J 4 j jlj («Lc.l uJl i ^ ^ ' SjLaJ 

• J-«l£ Jj-« 







































3l~ V ctl CiLjUlil 3jLc. 4 _jL_j jJl Juuj 

9- 9- 

4_jJjJLcJ I 4j Lj JlI Lb 4 ^ g" c »to I j i^jjj LUI j lu I 

*4_ii£. tla_5ej £)l Jjl3c_cJ ^1 _*_LaJl jl 4_>lj_ loJI JSijJuj 

^b 0j nu < 4 4 _uj Lj ^L>. 4_Ls 1 ( (i^j dJU 
Lc 4J-c cxjJ_ uu l dJJi l^Slj (jL-^ t L^cl ablj 1 ^j~3_i 


4U-UI Lc<jK uU “tU—44 


,IJ <£. 


Ja /(uj 


(J I^M t 4 L^_C4_L> 1 LjU 4" 4 I L IJ LU 4j L jJ I 

3j jlUL _cJl ^ .4 J! UjL^ ^i\ 

(jyS 4_Lu_cJJ 4_c_Ja-A ^^ic. 3jJ 1_3JI oLcjj^j^I 

* I JljI L^_Lc 4-cL^j." i <il V ciDjuj 

4_jLjJI £)L_b i LlI _^ _*-LaJl £j\£ Ihl^ 1_cl 

j^l_ u^lJIj oLcjJ^jVI ^j-c Ijjic. 4 -lIc Jj-3j 4_jJjJ_cJI 

tLcLcJ 4_u ju ^jdl L$jL*J ^Jl^ ibl_ l^VL 4_c_tisL^Jl 

I 4 uoLt^ILcI <_^_b 4 _jLjJI Ij jlj I Lfcj 

4_0_1^0 4*>J 4 4-jjaeJLl_ lu^I 4_aj_lL^JI CjI i l ^ c°> clj«_>*LjJ 

♦ jLscJl ^ 4JLj1cjj 

9- 

^LaJt ^ 4 _jL) jJl ^_ lu> <jl ^1^ 4bl_ l^?Lj I 4_& 

* * 

4 L^ i_ulj _c ^ L*>»j J_x>JjlLc 4 3 i t f jj 

?■ ?■ 

4 I_^clj^lj 4tl(_LdJl I_^JL».jlj 4 I_^ lLaJJ 4LbjJ_4-^J 

^Jj lj-4-J I ^Jj |_LU ^b 1 ^ MU? 1 4~f I J Lb 4 l ^ LjO»^ 

Lc 4_j(_C 4 _tC.^il I lA-^ 4 Li-u-jI 

& 9- 

* I JL) I 0 0 \-4JLLuj I Lc-> ^ 


Ji -“J o-c- ip'-M' f ^ 


aVI 




4^lu ljL-jjJI jl^I ^.d)) :jlb 4 j( 4JJI 

0 jJL4-alb /^l j !3Lb 4 ^Ului 


(V 


9\Jluj3\ 0) l^jjA I ^Jujs 4jib 4*1 x3 


4_<-tilj-i OjJlscJI j _ r^ttl cl _ c-IaJI ^I 

UJ ^ 

CjLlc^ 4_c— lxl >- Lc. 4jI IjjL^^b 4 <-jL jJl 

^JLc.j 4 4_ IjLcJI Ljj^uSLlIIj CjI _Lt/jj^LcJl ^j-c 4_cit_t-b> 


^JLc. (j^l_^3 iVI (^-Lc. 4 _jIjJlII _jju tiJLIb 

^J_C 4-LdI _ LjU 4_Lc J__C-5e3b 4^1_*IaJl jl ^Ij_ lIIlJ I 

L^.c-<-<.t>. ^lo»j ^jJl ^Ji^l JlLcJI <-Ji-uSUl c_tC.jJlj L^-c-b 

^Lx4>- I 4 _ J-C^. _ b 3 JUlLlC 4_J j_^__J 4 J_c^tj I _ c 

er cl»Jlj ^jaUI jLstC.^1 4_^e_cJ ^julll* ciJJbj 4 4j3j3^. 

•J £xi£\ 


> A {'Y\' > 11 \'\\ 

4 * jy c^LJaJ’ c 4_Xc 


' > - <ih^ # . . "... 

:4 * a bj.\aL l y ^ ^ : LaJ Lj 


4_mj^tJ I 4j L jJ I J_J I ^J_C ^^_jj I c UJLjlJ I L-kju*J 
(Dipetra) 4 _^J^S?I oLuLS 4 _uj 4 £.j^^cJI 

c 3hV c ^b I jLiToTu I j, iim n 4 ^j cJjJI 4j^s 4jIj^ 

^_c 4 ju.u Ltoj c—>L >»1 ( a c LT k- j.Uj _ujj^ 4^^djVI cZjLuj 

jLSixjVI 4_m"»» ^_c3 4 ilcL^ 3 jJ^_i_uj UjLAxjI Lc! 

9- 9- 9- 

o# Jj^l aLUI J* 4_n_iI Qjoji\ lt 1^- 

^ b 4 _jLjjJI ^_jLj 4 c I J^^l >1_c.j_c^ae_c 4 3 h V c 

♦ J-cJJl ^j-c Jlaj 4jJLjJI 4_uj^cJI 

^yb 4 t-3a_u (^0 4 — V 0 ) 4_j IjJb 4 j L jJ I lXsj 

^_i3JlH 4L ^_i-ti^ILcJI ^yb 3 JL^IjJl 3j^cJl 

4 cLp^VI oLcj_cj5c-c L_3iHit_c LjLij 4juIsj (^jJl 

CJLfc^J 4 J_cl£UL) ^ > n C_)L jjl ^ 

4JJI 4-c^L>. ^j_cj .4_Lptj_(_u_c 1 3L^JI 

^ 0 i 9- 

4 _( lr I 4^11^"_t-uj U 4jLbj-l3e-c _c dzA _t-uj 4 jI 

(jV tjjjl^ll (J-cJJl Ji-c 4 LcLjlLd 4 3 4_jL jJl 

9- 

jJ Clx_pt_5 4 3 J^_1^ o'V Jl*_cj l£jb Lc 4_J L jJ I ^1Jjl ^J_C 

" . * * * ** 

^jJzj Lc (jXuju (jlj 4 ^jh33j o' 1^ j Jib 

J c_jL jJ I ^j_c IjJ I I ^3_LI 4 jJ I J^L)J 4_lc 

^bjJl (Ji^-00 4>-il Juu Lc 4 < inti J[j i^ab ^j_c J 

^_3£L) 4 ' j-0-u0> ^ 4-4-4lbx.i-t.u.c 3 ^UlC. 

♦ IjJLc ( M ) ci.Lc-t. 44 j 1 LjJljiLujI 4jUrd 


Ar 







































. j-lu-iII iL>Li!a :(Y—A) ^JiLaJI 


2uVl J* jt^V I <L >.ji tjA 

t 

£■ t>J 

jl £)l_ uljVI £)lj_3_t! ^J_ 

^ J) 

^ < <> * Q)\ O - ^ ^LJl 03^ A kX-fJLJ Li^ 4 t!u_^JI 

^ ?■ 

^jj£Ul ^jlj^Jl _ mJj ;3jL>wlj 4 jLo ^LLj jl 

UJ £■ ^ 

£)l J j^Ij 4-j_LuTtSLgJl l 3jl »o11 

c_jL jjl 4 _l 1_t-uj La _ uj ! ^yc. 1 


jLjJl (to L^JlIa^ 4C_)I 


-uj jl ^1 »lo ^ ^ <4 



lt^a"(41 w ^ Li jl^Lluj <_^U! Ljl—jjJI ^_j-Ld!j^>» :(1 —A) 
♦ ^ 3 <ia^T I jL^>lJ I < ^ T fl 4-Lu^ lj!j-uJ!j *'_\_j«J' 


^jLLLc dJLJij iL^j j^Lj V i^l t j ^ijJI 

UJ ^ 

CjIjI _tia_<jJl CjI _j-O J—4-^J £ J_ lo> LT k. 

. 4j^_ocJI 

: lf|| : *^b 
44U^' 

^ jJI c_jjJ_<_u_$JI j-A 4_4Jj£UI l_JLLJI 

c_jL jJl j-A c-jjJLL-oJlj 14J La-4 L-liu c-jLjJI 4-lLlu 

9- 

^J_4 ^I (jl^ (jl_uiiVI C_JjJ_uiXjJl ^Ij-Ujj 

La_t3jl 4 I_^LLj jl 11 j_luJ jl <jl£ LjJ_ua ) 4JL1I <jjJ 

(1)^ OJ J— 2 *? ^ ^^ 6- 1 ^ L-*^4 ^ ^I J1 

Ll! L Lj^ 4 3 J >. I j 4 j L i 4 3 Jl>. I j 4_p* 4 __jJL>. J^JL- 

*** ^ >? ?■ s- 

L^Jl4 £jj L_J_4J 4C_jIjJlII J_jl ^J-4 l_3J! <L_<u 

♦ ^j.4 M_J1 ^_u^Lj 

4 ^ J I ^_XJ ^_4 LlJj^aJ 1 L (_<J LLJI ^ l 

_u^aJl ^J_4 L^-Ll3j?cj ^yC. J _ CZ-C. ^Ht! 4H>. L>. 4 ^1 to j 

J^lc 4 jL^ 4^J-4^aJl J-A 4-jjlto otlj 4 4_i cllj_u/l (^jJl 

9- v 

L^Jl_ uj ^Utl 4 H>.L>w ^_L 4ijl_ uj £.LL^cJ ^c. 

4_p- 4uli^ (J—^ I 3^. Lc. 1 <a-A 4 4J.4 

4^Lis^L I JlA 44J-4^ ^Li 4 3Jl>w 

4_l1_ujJ l_4 _ uj I (3^ 3^^^ 3^^ 1 4 (jl 

^1 4LjLlL 4^)1^ 1_L^L t*J_ti _ uj 44J.4 c_jLjJI 

♦ L i^uHi 

C5^' (Ji _ ^Cj^I _> dJU jJj 

jf £ , x ^ a ___ ^ f ^ l x \ 

<3>- bj-^L# 

♦ [vi J^JI] 


At 






















4 ^M _*t>ti I j it (j—^ Jtj stltj JJ 3JI 

4«Lse_caJ^lj Lj^L?eJl CjLjjSLc (Jj j 5 e "‘dL 9 

L^aJiitll i-uj _L^_*J! oLt£j^Jl J Jlc. 

1 VTl Cj^(_4i_ui ^JLc. 05^ _t-iOeJl 

^ ^ ^ 

^Lal Ijl_jI _UJ dJUi ^ 4 4 _jLjJl1I 1 _ ^JLA 

(P ^ 

14_<_4 c_iL) jJl 4 _l 1_t-uj Lc-4 ^1 _ujI ^Jl pLuJ^I 

^ J) 

♦ £j t d~>* I 4JL1I (JJjLlIS 


4_x_4 3j (—.cLuj >LLa/ £)1 j 3 t ciJLI li (2)^ 

IP ^ S' 

l ^ L^altQJ jjl 4^-^— r>t^H 4>jL^j^ ^Jl L4J — 

4_J_oj LpJ- 1 —I* oU> L^i 

4j L*J 1_^-lic L_<_ U3 4«Ll1_UO 3^1_4 4^L_J^L>- 

l<^3 4 4_$_; Laj^I _i-^cj 4 jJl*_4 CjI_ 

1 ( 1 ^ Oj (jl J-L^ l^o f^j) 4l^_ujjJ Ijj^ 

LajL^. 4j_4j 4^-4 L&jL^^n. ^ />>^ ^ 

^^JLc.j 4 4 jLjJl!I _ 1 - 44 ^ Lj^L>. <. 3h V 4 (^JJjJl 









• 4_oljtl3 --. ' i >Ljj : (“ — A ) nil I 


AO 
























’A 

✓ ^ ^ ^ ^ 

jf \'' * ' >' k' %?y'' / *' \ * ' *' *?\ J*\ » S. 

iUJjJL-3 U S-Lr^i O' ^ aW' oi 

[Y 1 : 3 >Jl] 


$J±> Jail's L^-4 4Jb I LjiS jJL^w 4 JaJLv <J£ ^j! ^_J j*£J I ^jljJal j I 

^^LUL* 33-L>u^iI !jl& Iju ^^Hjw ^jj-a S^L^JLj *§^> 4Jbl J^La^LuJ JiisLj J_J.a 

4-jii jL>iJ La l&^jl3ull2 2jS±j i4jjJl£ ^j__a 4_iB gojl 4Jbf ^jV clilj 4 p ^^>tt 4_JLiaJI 

JL^>JI (j^su L&Jbu JL3 4 4 -udjj^IL ^AiLa ljj^< iaj <j! ^^Lloj 4jjl ^jLs ciU jJj / 

i ^ ^ 

.Igj^ <d)t ^juo a ‘ ituuSLj ( _ 7 IL>. ,'iuia^.' J' JjJLi* ^«Ia£ cr^ ^JLj tillij (lA ,.,^) L§jJLjx-a 


AV 





iLjUrttlj l (oL_l*j}lioJl ) CjLJj^lj tOLuljuil 

CaoL*. J_ a& i (2_JLj9Jl1I Cj\ _IjISUI (j—« tiJJi j, jf j 

(j_^tJl Jj_2 j 3j_oc_*_oJt 2_uIjJL!l 2_c.L_ >^\\ 

' ' >' y< A '' / ^ ^l\ 

U O' J 61# 


// 


• [n :3J^JI] || C$3j3 L-3 

6 I Jo mi^ i ( 1_^j9j3 1_* ) J _-OJU 1_o I 

2Jl_Jo L^j^j Lo ^\ l ulo oil 

2_oLse_Jo L^j^aj Loj 4 3 Jj*oe_oJ I ^j__jjlIIj ^ (jr^ 

* <r is 

1_Joj! ^jljJltl j_ j-ulTlI I I J_A Jo_Joj .(jl JJI 

9 - 9- 

^j_o Laj^i£. j LLoo*. I dJJ j£ Jo lLjj i 2 Jo ja_l! I j Hoi*.! 

^j_oj 4_3jj**_o 0 —^ I 2 2_l 3jJ! CjL 6 jI£UI 

cjI _I51SJI (Jo_Joj 4 ^-_jj£UI oj_ 2 JL 

♦ i Q QtQ* 


2 l«jj £3 I wLjVI ^ <Li»UJI uW Jj I 


2_Joj_*_lJl Jj_3 1 _O (j_^aJJl Jo— JjJ 



L^J-o J_ uj I j_A Loj i I 4 I 0 J_3 I j_A 1 _ oj Lo^ato- 

Jj 9 ^ 

4 JJI 3j Jl£ (JLs tHjj .1_$Lo 0 j_aI J-A Loj Ij,U^ 

(_y_^ 2Jl_JoJ! 4 _*-aLu_o CjLJuISUI S 

£■ “S- UJ 

^3 L^>J_JoJ (J-O jJLl L^jV 1 (I Jlo* ) 

♦21}Ujl!I cjLuISUI 


J-ILoJi 1—<—Jj—Jo (jyJJl CjIj— caoeJl 0—0-3 

4 JotJJlj tc_jL)jJlj t(j_lajJLjJl ^j_o J£ ^jj£Ul (jljJi]l 

9 - 

t(j_ilj-(a]lj i( j J—oulllj *J_oJJlj 

JU! Lbjl ^jj£Lil 0^j^2il c_jj _Joj 4 J-o-lij t J-o-oi 1 J 

♦ CjjjSLljlII JlLo 3 jj* <^>ll l-^LljlII (jA>» n 


jJi_u^J 2_ (JojjljJIj 1_oJJ^ (j_ulill 0^6-^_ ^ 

tdJJi p O^J_ 2JI j^Lu_ uj Lb 4I_^_oj?ej>w 

9- UJ 

jjl jJaS (^y&j _jLSLIt <b Ju*jj ^Aila Lt jiiejlj 


(j—' 9 Lp-^JI (j—«j (jr-^ O-^ * '— 

2_JojjljJI 0 _o (jjl j_ it 1_o cjI _ljl£UI 0_^ 

(j-^ La j^ji^ij l_<J LstloJ I j 1 Ljj>- j £L i J I j 1 d j 1 _ujJj^loJ ^ 


AA 



















cJaVI 2j^Lj JUju Lc p iiaj 

Ijl Jlju 4_uLlII 2_ ( j r ^ ^Ij 1$jI Clx_p- 

2ju_ujj 2j^Ij ^_u 2_ l^jjljJI Jtjls ^jl jluj Jlju 

9- & 

4^-Laj^ ^)^SLu^ ♦<_>I^-l^- lL c 

^jjj 4 4-Ll^JJI 2Jj3_Ll!I J_^.jVI ^IjjI ^ V-i L^Jj 

L7 ^- 3jjI _2Jlj 2 j^_2JI 2_JLl9jl!I 2_stJ_>* VI o— 4 

4iLL>. 4 _l4 dtLLu I (^ JlI I 4 ^-j^-t-uJ I t/> I^IUJ I 

( I w 0 j Lulu-u-u I Lj^j0 * 3 Jj>» IjJ I 4_u 1 I 

c ^-uij ^3 A 3<t lj 2 j m .Lo^JI 2^ C3 _a Antennae ) 
cJiibj (Compound eye) 2_£ ^c. 2 _l^julII 

4 L*_Lt/lj 2 j)j i^JLa 1 4 C_jI_LljjlJI CjLla { j.a 

♦ 2£jj?tIL<dl ^1 mi^VI 2 _41jL& 3jJl_3j 

9-9- Oi ot 

4JLal£ 3 j^:n.V 1 ^jl 4_Jl 3j 1_ lIjVI ^.ulu Lq_£J 

4 1 ^ o 2JI us ^<a ^C. jJ I 2 ^jul! I &jull>. 

a \ —ajJl ^1—^ If ^j-JsjjulII 3jI (^JuJujj 

^ ^ ^ 

4_4Jl?cj_(_uj I _ tlsLa L^lj L^J (JUjlIj 43jL?eJl 


9- 

2 < 1 ^ 3 tl ^j^lj^VI (J—^ JUjLJtil J_ 3 j ^ 4 LfcjjJ L-kj^U 

*^jl^ptjlj (jL-4i->VI (J- 4 JSu 


JUlS 


(J-aJJ -dLjJJ J—‘ 

Lc^j 4jV i^j-U-U 3 JuL^ ^1^ ^ ^ 4 Y ^Lc. 

9- 9- 9- 

juI&> Ij 4 (I ) L>^ 3 -*-d I JJ I ^j-A 

& 

^j-A c_3jJVI Cjijdaju lZJllS (^jJl LjV-^Jl J3 n 

jLUI 


•O" 1 


4juH?e_<dl ^ 3 CjI^J lu (<~i oj ^_xj I Ljl£ 

9- 

43_loIjJl! cLa 34 4 T udLc. 3 j^_jLn. (_^cl J > ^ JJ 

3>L^cil l j^> _(_a 

<Li ‘ _ >j Jaj ^jl j-JL^saJI 

:4 jus I j, h-*. \^ ju-loj Ij-3JI I : Lu Lj 

CjLuLu £j-A ^5e_5tJl 4 JLu_ u£> 3j_ lIow 2_L^JJLjJl 

c j_4 2^V 2 _JjL. £_i3j 4(Diptera) 2_^tl>.VI 

* 

^1 .(Family Culicidae) j^j oljJ^I 














Jiu d' :(Anopheles) 5 .) 

I JlAj ( f. I t JJ& ) LjJ ^LaJI (Jj dls 

.(Plasmodium) <_3$j_^a Jj^Ul l 

& & 9- 

_a JuJljl!I dLJLuiia 1 _ ua jl JjjJjJ 

(Filaria) Lj^D-d! o^j-* JpU Ji-a I 

J^Juj 4 (filariasis) J-udl *b ^/i.^ ^jJ! 

^-LU L> l_£ 3 ^_*_oJ I ^La jJ I < _1 1 ^( 1 1 ^-gJV- 

• (Encephalitise) 2 u£UjlH 

i> 

^\£ J 3 n :(Clll6x) 4 —Lgpjju *Y 

^ g I 4 l__ 3 ^ M_Ul! I ^J-Uli^ ^_a 

* 4 _p.La jJI 


: (Aedes ) 4 _l-^ j_jl_lJ I A 

a I ^ t I ^ g ^ t! di l t J 4 ^ 3 < i 

t4_ii.LojJI t (Yellow Fever) 

(Dengue Fever) dJLLiall 


L_lSjJl jl L_cSjJI <^1 4^^) 

(j^lU^tt J.J //X^ jt 43 jLJ! 

^jl _l>u_i I ^jj_jJLc (Y 4 4 ) (j—« j-Ji£l <-_)! _ 

5 - W 4 - £■ gjj 

^ ^jlf I (jlajVl gLfcjl ^ [j^JU-LU Lj^UJL 


^j_a ^ 3j LaJl 

£■ Oi ^ 

LjjMJI 1_L-a t^Lc. ^.-£1 

£■ ^ ^ ^ 

! di^^^ !^ Lu-q 1 ^^1^-a^! 


4 j3j jlVltlj 4 _U^_l!I ^jJLjlII jl_ae_a ( j J £ La Jl3j ^_!L*Jt 

9- 

.4_l^jjljJI jLLaid 4_ajl_3_a 


♦ t ti ^ ~m! <j| Jl_U 2J ^_lljJLtl t\\ : LLJ 


JoLLc dulS" ^3 (j—4J&UJI 
I JlA 4 ILuIjj t (4 L*ajju ) da <a] c^g J sell] I 

<jA^' Cr*i ^_i duj i y **■ * Jt ^1 j 2 l\ I 

1 ^ 4 3 ^_1 1 ^> 11 "o j _tii_?cj I o JlI I 

4 jJl I Jl^j — jJl — LfcjL>wj 


cj-^i cl )- 4 

JjJu L^-lb 44 >jJL>. L^jL^ILc ^jjjjJu LsJllc. O^" 

44jj_CjLi^j^c J^stj (^jJ! L^jLjlI 

^yA ^jJl J _2W^?I iiaJtJ 4 JlLseJl ^jl_Slowl 

4 ^j^jjljJI i La! 44 _uol_ 4 ^ILal '<<j ^ILv c iaUUI 

• ‘LrtA jbj^l L^^dilL^ 

(Y* 4 —0 4 ) ^_lj La 4 JdLi]! (jIsjjljJ! ^1 £-u 2 lj 

i^jjj I _a l ) \ a 4 4 3 Jl>. !^J! 6^, a l! 4 j 1 

^j-4i2^aj Jl£ 4 4 l^jjljJ! ^jia-U _a CjL_j l^-peJI 

UJ ^ ^ 

JlLoj 4 Jb- ^ ^ 4? n jl 4 ^lo^j jl Jlju 

J_al(_^-b J-oIIju ciJJ i (j! C-4-0. 4 Ju^j jl _ ujI 


4jV laLaJl Zj^JJ 4 3jljj?tjl 4a*.jJ : L^J-a i3j-u£ 
* I Jutl !j d) UjuJ I ^)_a 4 ? LwJj ! ^xu2_aJ 

% ^ U, ^ 

JuJud! 3j.j!o^ 4 JL_ujj ^j^jjljJ! ^1 Juu 

& 

9- 

^jLiuV! ^a c_4-x4^aj ^1 uLllul 4 ^_a 

4 (Malaria) Ljj^LoJ! :JJLa ^ dLtij 4 ( jlj_pJlj 

4 a _4^aJ I ^_a^ti !^ 4 ! a! 4 4Tu_l^J I Ijj ^LoJ I ^ 

^ a **» 1 1 j 4 4_x£j _dJ! w a ^ t! j 4 4_^ La jJ! ^ q ^ 1! j 

^ a ^ I ) * • ^ y ! I I ^ q x. 4 4__£^ LjlI ! 

4 (4_£)jll]! 1 _> ^j-11 j! ^1 tajdl ju ujSu 

cul ^ I tVlj 4 4_ 4 _L2J ! 4>J^J J-A ^ / I > < A 11 ^ J IjJ I 

^ Vat! uj! _^lj 4 ^ Vat! uj!_4 ( _ 7 jL?c_lJI 

4- ^4- S- 

<-3.Jud> ^jlalj^al 1_I>ij! (J^ajjtjj! (_p-)! (J 3 Tij 4 ( _ 7 ^AJl 

4JLa-^tJ La j_Lai^l ^j_a La! 4 ( jJl_j^ 1 1 ^ ( aj ) 4 _cLloJ! 

_4^aJt]( jL^JSeJl Jj_JU dll_j_ 4 4_l^jjljJ! 

<L2jIa {jjs JJl*j <Llj _i^aj JuS Lc^ tjjLuiJ^O 

Lire_uJlj t^LajJl i_jL^H!I (_yisjja JiLa £jj> iSjjlaieJl 

^UjJI 0 ^j^s ‘ (Encephalomeningitis) 

.(Encephalomyelitis) ^ULLSIj 

** s- 

4_j ^\h (J^jjulI! ^Ij_ j! J J_ C. J (S~ij 

:4_u^l 4 j}LJ! l^.la jLtitJ 4^a 


























JjIjI ^M j _Mif £__ajLi]l 4 jL$j Ju-a i a ULtjI 

i a^-i] I ^_IL>. _ lujq JI I a. ] I 

4 ? JJk L_^j 3^£ l 4_ iJ^^jljJ 1_5 ^JIl^JI < _ yj _ 3s ^3333 

4_l$JLjl!I 4_c.Lj _t^aJl 0 J_ 4 4_4-Jj^sJ 1 4_.uljji]l 4_j VI 


cJjJ! J_ £j-a J j_jl c_jL£ (jr —£i i4 4JLo l_till! 

Cu l£ <La I (^—£3 i (jr^ 1 ct^j 4J_ uu <Cla j_j j I j 

^ UJ ^ 

(jlJ^U J ^ MlJ Lc-<J 4^_U_4jVI 4JL>»1 Mill L^ILuJLc. 


Jj 4 4_jj _duj 4_c.U_uo (33^* (jl ^ ^_ iLj 

^ JlJ I LieJ I Jj-4_u jU 4 lit] I 4_U I ^ Vl^ 

ciJjljj ^JL<-t/j 4JL1I ^J tSJl ujjJLj 3j_uJIj ^LiJj 

4j^c.Ju Lc.Jj o\ JJt £_U ^J-4J 4_L2fc_4JI 4<tk. 

♦ £j_L$JLjl!I C_JJ 4_U jLC^eJlj 4^J jJl 


^J^4l]l VI Ml iVI 4 4?"»» (^-&3 

~ ^ ) AW ) _ UlJti\ (Jj-iJl (Jjljlj J_Mlf _i_U lUj ( 

•(f 


4 (2_tisjju) da_<aJ j, j*\ n (jL-^ <-fj_ 

^-LtTaJ 4 ^jJLijuQ I^S1jL 4 ( 1-4 ) ^_u,VI 

L<a M 4 I jj I J Jlju I 

Lo (J^j 4Cjl^j-lie-4 L^jscjs. L^j9^3 j_& Ljj l.^ jjJ 

^ J, ^ £ £ 

♦ I^jl^VI 4JL1I Cjlj9jAie_4 ^j-4 1 ^ ^ 


2UVt t jL>^y t 4-^jl ^ 

J 4-4Jj 3U t 

L^jLLaj>.lj ♦ 1 ti ^_jj! C. JpljLseJl 4> j A 

^j-4 l_3^I Jj Juu ^jl t_uj^l ^JLc. J i<~T\ 



(j^,ja,<.t I 


c Lu-ja-tJ ) s* t ) 

' (y-') 

Sjjil 




^yAlJa Cu_>lJ 

^jia^ 


:^LJaj^il 3jj^' 

^y-t-UJ t l * U.l 

Lr iUij|- Lr ^J^ 
I^J. i^lf 


• •. ,»_,:l"l,-. j I 

^Jl JlSJI 






. 4_Ja(^ Ju.uj>J I ^LLJI : ( \ — ^ ) ^5LloJ I 





































** * % ■<i+- 1 


ICr? iji 


-3t- 


w“''j||.y 


. &3S 

T - "5iEi^taJfc L , Jl^?jSS?Ui ,, ^*— , ^ESci 

, — Jl 





^3 j^uLcLgil CcjlaII *j_j ^j_4 ^jj_ 4jjij L-4jLc^ <j— uLU I 4i$ I 4—LLULJ 

(oIjl^v^M) j 6 vg-tI />_4 4»jj_tu ^jo/LUI (j^f t ljL^j-l^JI ^j—^ la_^j 4^j—bj^fl 

I^JJU |ti gM (JJ^lSLj c4^LluL>> 4JLJ i j*—fcjL^jl 4 ^_&j^I ^4 4JL*l£ 3j^O* S 4_4L^1I 

ljLujl>J IJ 4 4jb ! ^1—4 I J^S V ! bj^jJ I ^j-4 4_<i& J--3 i^Aji J <^> 4 (J \^JtjJU yJ cju JL>* ^_4 

<^3 ^-4-lIj <J£ 4-Ji jLj] 4j^f t 4iS ^j^olxII 4jL5LH J—4-^JLJ ^J-ol>JIj jLuajtf I 4 rt<^>JJ .4lj^>Jlj 

4-1 jJ I L^-lIc j JUJ i4xjmJ I 4ia^J ^-tSj^uLd IJ jLaSLJ! jL^jLS c6Jlluj>* j-jLlu Lg-ccU ^j-4 jJiS I 4_U-4C 

4j JjLvL4-l2 c4jjjSJu jl CulxJ! 4-UL£-41 (J^SISLulaJ LujJi ^3 IjjIS i 3j^>J tj jLmSo VIj 

• J>-3a -4 ^ l£ ^Qh^^4 I ^-4 ^-4 L 4 JLt^ 4 4jt£ 1^ 4 - UatU*- 







4 I Jl—) I Lu jJl _ U±i ^_JL ^JjU 1 j rttl 

i i *>• '^ ^—1 La ^ * a 4_ui (^j 
^LLb 4_u^l>. La j£p Lbl^j <Jj^L ^ L—toJI 4_?ti_ ud 

J, ^ Oi $. °* 

^ 4ili ^Lts j^L ^ _Lo i^sai <j! *L)3^L 

* uHi? j-A 4it^j ^-Lu 

4_aLeJl 4_u_o5eJl (Jj^?jJl i)^£al ^.LjLc. ^ Jtir~ i nj 

^ £■ 

4 L^C.^j9j ^JL ^ ^ J4_uio* jL_j^li] 

jj_lUI (J—4 C-^_*_J! 4— lL c j 


I_liSJij 4 4_a'L a 4 _lul 4-l.l-lc. 4jLr 


->L^ 


2uVl ^ 2L^UJI uVViJl <>» 

:Lc ^LajiLa : 


^-La]! jLtc.^1 4-j-ia£ £>a J^aLiil Lajl (^y* 
4_u_l»JI LI_iaiJl jjL l_<_ Lej 4 4_lll l_jL£ 


4^-Ul^llj 4^^^ 4 4_t^J^l CjIjJL 4 4 4? 1 L 43 4 Ijr 


4 4^. 1 Mil I ^ Ls 4 ^ 4 4 _Ls M_L !^ 4 ^3 


4i)l^_j_L^ 4^.l^^_^Jl^ c_iL_<_4ireJ 1^ 4 OjljJIj 


^J.4 L_iL. ^_^iii j||^ 4 _j Jl^j 1_ Lit ^_L*i 


♦ jLaTLLqJ 1 jIjlScJL 4_J_L4lui]l LiSLeJj 4L-4.ua! \ JJt 

:4jj^0k 4Jl1! J[^ujj C-<j J Lv 1 c.<-t_a! : LuLj 

:4_uS/i 4Jl^l j|=|k 4JJ! l£Jj^ 

XJJllI L_L>i^ I Ljlj^iJl 4i£L j*.*] ^1 <J£)) * ^ 


(V) 


(L_a5j*J 4_l3J 4^JL>« 4i_4 


1 a >— 4 La i 4 j 1 _(j 1 j 4 _Lsej 1 j 4 tis 1 j_ l^j 1 j 

^a_ i.a l1 1 gj°> L-ksya i)i L —4 _^iai 4 jiLLi l_<_ aai 

4 (Mill 4jj_L^J 4^Jj£i! i)lJ^Jl 4i_u! L Jiic. 

♦ 3j $ l o 11 4j^ai 


4 a a! a 4 /^ t! a 4 lLI 




La ^_ulj-illj ^jixL! L^J i)l Jl^LJIj 

jjjsej 4 ^ll L^Liwi La jai ^.jji ^kt cjau 



























jjlc. <, h 1 g^ <a £ys J£ £y* 4U1~^elI ^1) 4 rtU <tb (The embryo) I jl-u 

(Zygote) 4^bU2JLll ^ujL i—kjju ^ilII i (^JJU jjl%JlI cjLjLlu^JI j ul L^^LajuLj ' <~»h ♦. ,^>tl 


• lj_J I ^JLc. ^ ( i. a a ^ | 1 J|_|J Cn*V- t UO - ^ O' 0 h_aJ 1 ^^_lI 1 ^ - ^>.^J I 4j Lkj 4_>i_UlJLl I j*JLjCJ 


. (4-LL>ij) 4 -lL(2-luJ 4j^JL£. : Lj^L>Jl ^j_4 (j-Tlrt jU ^yA (Jtf&jQ 


1 

D 

D 


1 ^_<jj Lj eiijjLj t (3^3-i 4 j^JjlII 4~<nt*> £— j £ toj ja£- j. M<r ^u^aL>Jl a^jJI A_ 

(The Primitive or Primary Streak) 


4-Jj^M jl 4-jJtjub ^—ijjLj l_3jju 4 }TT2 4Je_<2llaj 3 j-l<_l^> Tmj 4 jI Ju 4J tUjUl I JlA 

(The Primitive or Primary Node) 


(j-4 -i JlC. L^JLc 3 Jl>Jj t4_JL>J JlIIj ^ U, tlj 4_o*jL>Jl ^JL>Jl CjLS-lLs JuJl 3 JuLjlIIj < Uj4.tl 

(Gastrulation) oljLudl j^S3 4 jJU^ l_3jju 4j\ «>r <4 4IL?c_i_ajlj $:! (>>r I 

^c_U CjLjI Jj ^j_4 till j 1_4J w > ,^*\\ jL^>J| CjLjI Ju 4_t£ t ) ^IjJl J^eA jjfc Lj^j 3j»^>»VI 0 Jl& <Jjl 

. I J^-$Jtj IJ ^UI ^ > I^s*\ I (J L>J IJ i 4$j?e$j>J IJ 


J 


^y>.jj| 4 3j3^> Cx-lij Sj, miT jl^L L^ji[ (jLajjVI ^Jlc. J-lS <?Jl$J 4_ojj_UI 4j^_uJI 4JlloJIj 

^j 1 


j 


.^lj^>dl 3Lo^ ; (^ ^ * ) c^- L ^ ^ 


\0 































Lo» • 4 _LH 4 j! — 4 Jlc 4 _U! £j£. ^JL-u^a ^Lc^U 4 j 1 jj A_ 

i ^ S 

£)L_u_iV! (J-ujJj ♦ «JJLl1! Cjjul j l_4^ ^Tl.U-l£ i ^Lc ^U-cai! 4ll! (J jJj ^CLstAIj! 

*«<LoLjJij| J^L>«J! 4 JLoj tJ^L>* * ( *r <J <■ > L ^ lV! ‘(j^JLu V! 


*i^jszJb \ 1Y1 4_3 j^>o 



j 


C 


.(Hans Speman) Jj^sjjL. L^k. JU^I 






plaJU I ^Lgaojl La ^L»a 

Cjy*. 4- -i-uLaj_JI {y> j_ui 'A. (auljVl 3 jl 1»JI ) (The Primary Organiser) 

.1 ^J.>ill (j-t_L>Jl (Ji-lj (J^jLi (j-LLj. “^LlA Cr^- Laa 




























(jlLaJ j_t ( 3 JIjLSeJI ) jlj_aeJl 3 JlUjj 

£■ ^ 

iBjIjjseJl ^_jjI 4jSjJlj ^ *mV 1 £j_Oi JS ^lc. 

Ij j I ^_S J l f^oj I l_3_s^ 4 3 J I ^_S J 3 

♦ jlj^seJl 

4 ( j_-^jI_3JI ^__HL CjLj jljLStil 4_LU j _J_Hu 

3j_ luj^-U 4_3jLUI 3j j _HI j 4 4 oj3~_uuaJl 4_stJL^^Ij 

^ UJ 

^Jl 3jjst^Jlj 4 3 ju_iS 4 _j!^_ujI 4Jl!Ll!I 

♦ 4 jj^ls < ** A 4l 4 ,, a 

^_U -iljJStil (J—^ 4 _*JLl1I 3j _ui^fcJl J[j-L> ^jljuJ 

_il^J?eJl JJlC J tc — >-(-^-LLjLt-U <5 M-u-*--1^ 

j U_* tjj—jj^LtJI cjIj—U i <^—1 [ U-UI 

£ £■ UJ -& 

4 jJLc 3 JLS Ui 11 ^JJd jut£ Li J Jl3j 4_>. I (_U_A 4_jlaju 

* . - * „ 

♦ ^jULVI c-sVL j Jl3j 4JLSL 

^j-4 4 jjj JJlJ> Jcvljjl C_Jj <_oJl JSL 

3^ tfu_?cJ; 4 14 < uj c*/ i l£ Ljla 4 c —* L j-H 

^ > )- 43 Ji-U_ 4 oi _4 > '< I 3-^3 4 ( J l^_?eJ I J ^ < rt Li 3j,jU-*JI 

4 j —U 93 4 4lJ?_<!u5j Jljl ( Jj^.) JjuHI 

La JSl (^1 ( U (jlajVI jIjjscJI J ) *(JL3j 

_tia3eJl L^jLL^C. £j-d CjJjjskj ^y> dsLu 1 

!* ^ 

. 4_j Li £yd ^j^JI US' 

4^)Lj)^ 3 . "vU-HI -il^^_^JI < _il^. 

:^jL Uj U ^ 3 ^3 

(jjlc- j j L>~ c_)Ij^ujS?I : 4-i^ 1 4 ta 11 ujtj^u/Vt * ^ 

4uud Cj^LlJI jjLj^j V 4_^ C_jI_ c. UjjI 

4—>1 a >L> 4^_?c_l1I _uj _lu-4 (33^ 

40 I_bLSL _^lju_HI -i!j_stJI L>— 4 ^ 3 ^_ U±A 

^La 4 ?^. M< ^3 ^ 3 ^ 3 ^ 

♦ JL>W Ijj I J_) I jJLc 3 JUSJI 


JjuI 4JISL V 1 flVSfy L)Uaj^Tl 4j!)) .Y 

1^1 ((^LaUSi! w ^j^J 

^ ^.((4—Otlill t 4>r.» :Jl§ 94jbI 3-^3 L 
Us I Us : 4 ((L) 3 — 3 U 3 I L) I j«U)) T 

sjLa 4 Cl_uI sjL-S 4 U 0 JJ L)J_SUjl 3 

^1** I «• ^ # *■ 

iCcul 4 ULlu ^j^jujI 

VI OUlsVI ^4 ( ^jLaj lIcxj!)) :^JLs 

* (((jJUH I L-&J-S dui£ L 4U3 uOt£ 

C-tJLjJl 4_U ^jUujVI |^_ui> C—uJ^J^ -iLu :^l 

ULijj j-^I I 4 g-U 4 Hi _^L>. j. t ^>a jlj iL 

U^U^UIj ^LojVI ^jU 
UvUc 4 (Coccyx) l_UijlII 4 _.u_^ ^jUb 4^31^ 

4_JL3_uiJl CjIjUHI £-1_a Jul ^ 1 n 44 U 4 JI 4 "i \ : 't d 

$■ £■ 

3UiMiJl CjIjUHIj t^jUHl JjuajLil j-^jVI 

^Hl 3j. 3 311 da U-U 4 3 jl=^ I j 4 »L> 3^ 4_^c JlLc 

4 y'lf-rj ♦jjseJtJl CjIjUjL) _ u^£. J_4-iaU<U UjJLju 

^ IX >? 

^ 3 n (^Ull 4 £ J-uirs. I_uij U_Lc (^Ull 3j JljJI Jlju l_<jJlII 

jjU Uu CuJL- L - ^ 4 J_uOeJl I JlA JJLseuJj Cjj _^jl Jlju 

UjV UL!jj t L$jj ju 4JL3_JI C4 .uj US 4_aLull ^ 

lj(A iSL ?i\ ,j->\ JS» il_>1 ^ V 

^ \(n_cSj_i <Lt3j .Jlx 4JL4 .^ .) jJ I i_l>i£ Vf 
^1^1 oUj-CJae-A :l^b 

9- 

4reJo-^l CjI ojiTi _ui^a 4_uj _]l 

jsl jjJI ^ 4 (Orthoptera) 

:I 4CjIj tUeJl L)— 4 _-uS 4 C.^jd^-A 

(33 ) 3 I ( jLuL?Jlj 4^1 MI^Jl 

JIul tUeJl cLl U J <3 jl^__^JI J. U3JJ .1 


^_mLi jj«3 3 j^.lj4_JjLc. ( _ r _3 (Grasshopper) 

.(Family Acrididae) CjLjI»J t 4Jlilc 






















q-a CjLjjjasJl _(<i n j tCjL_jjjj5eJl 4_ 'la 

3j ^Jl i6 Jlc. CjIj^c LajJL 

4 4jJj* 3 31_.p. j^VI ^J1_j (J7 £> LptJ (_pJl 4_kJLJl 

4 JLj -^_3 ^ n 4 Lap 4_ jJ 1_3Hj I 4_Lv j^j j-aj 

9- 

jljpeJl cpl j_ xjj I 1 £_L_3j ^pJ! 4__p.LpJl 

J^-L LL_3 1_^J^LwjuaJ 14_*_Lt/Li CjLI _i_u_4 j _plfrjl 


J <^1 9 


4 / -rt < I 


3l£Jl 


4_jl3 IjJ I 3 J $J I 3 J1 c. ^JLl! I 4_L>* [ JI jpeJ I 

J-1-A^I.Ll-u J.Q mi <_ h-U^JUiA^ ^ ^ Ml 4 3 r<^>~ ( A ^yJ- 5 

*4J_uj 

^j-4 JU£. 41 no3 a 4_pj jljpeJl 3 j. m<^ Jlju 

L. Ju9j 44 _ijjjlII Jj jJl L_ ujI _uJl 

I^LlII Jljls 4JSI ( jr L (jlo Mill ^3 (jUiVI 

(/1Y ) (^jjl ^JJJjplL 4_pC. jljpeJl 3j_ 

J — L&[lc.j (*/ W) 3jL_jj 4 l^ o my (J-A 

4^^_j_loIc UJl : J ~t a _^Lll J_IL$j 4jj_ (tr\c j _ jlc. 

4 Jj_4-^jlj 4jLptijlj 4 ^^-U-U LJ-l! lj 4 ^^-Lt-gJ l£U lj 

♦ Lbja£.J 4 JJ 3 t 4 

•/Ay. SAX' ' > **' v <ih^ 4 ^ ^ . 

I y * tH?t? ^(jr^ : I J 

<\\\?° J A jf #■ C * fri" 

a _uLlII 4 < mij 

dJJij 1 j^fTuTu-ci I jljpeJl 4 *m^ Ojl-lI I 

:4 t u^I 4pLu_u^U 

< 3^ i_uJ I j >. l^.^J I J 2eJ I J Jl_C J f ^ 

_UJ 1 ) c_jl^ tfo£. i>!^Jl 

JJLC J_4-^j JL>. -ilj atil ^J_4J 

(u5t^ U$T^) Y > 0 ) u-S[ ^'>a1 

^_L?J I "V 4JLII 4 < M) I iJ ^ I ^ 4 ^ 3 J 1^. "V 

4SjJI 4-3Lc 4-t-LffuJ 4^-fluTu-^J 1 jl^_?eJL) 

*4_uJL*JI 


Jl* _^pj! 4 _>!j_ujV! :4_J_41SjJ1 *Y 

& 

J "' * <—3 II ^ n J_4^aj C_j I c. L3jj I 1[ 

9- 

Jl^Ij 4 4_l<^I j3 4<|A jl5c_l!I ^la_uj ^£ll<±.a 

4_pl£jJl t_<j3e_ ud\ 4^_lA -iljpeJl c_Jj_ uj 1 

J \j —aeJ I "jj 4 l^o mi Lj ^ o r <<j4 

_L 4 J lj 4 4^c I_C 4 JI p 3t I : |_^_L<a 4 ^ II 

^ 9- 

J^l CjL^liSL)j 4 3J_ u*lai\ 4_jJj^Ij 44lajL^Jl 

9- 

"11 4^LkJl 4__jl^_ lu % $\ 4_ £j-a 

& 

4j^JIj 3JIjp. i 3 \ % $\ £jju jljpeJl 1 gy 

9 - 

*J_3j^Jl JJlA I cJlJl 

(^jLiJl l^^LJlII J_<^JI CjIjI_ JiJ Jlc. 1 ml 

9- 9- 

3jp.I 4 JI jlj_aeJl <-^ 1 ^_ uj\ $.\ _La£.l^ ^ ic 

5JL>w 4 4 _JLc. CjLc.1_3jjI ^Jl _t-s^Jl 3j Jl3JI 

-iljpeJl c_j^oj 4 ^llA cJititJ I jJ 4cLpl£jJl <-_>! j_^1 

l^^AU_>-L) "vl ^-II cT/4^ ^) ^ 

. 4_^p I^pjl 4_ulJ-^JI CjIjLuJI 

(j-uaJjJl ^L?kjVI {J7 ^ 4_J j-ljj Jij 3j 4j j, U 3^ jljpeJlj 
4-t-u-tjjJ I ^.l^_^JI d> I 4 >L^jI ^^^1 4 3 -Li LJ I ^LjU 
c_j Ij-uj I jp. I 41 La LJ Lcj 4 LaI tjj} I 

CjLc.JJj^JI L M_jJ LiTtJJ 4jl_^JJl jljpeil 

1 ^ n»1 4 3j_ j_i^ CjLo L^-Lq ^:Jj C-4-p. 4 jLe_ lIjVIj 

• ^LJI ^L_4^aJl 3jpe^Jl L^LuHujI 

4- (4 JUJLlIj lLLll^jL J I ^-?&J 4_31 J-i-u I lAj^-L3 

Laj?ejj 4 jIj^TlluL 4jj^m^a J_lS c_jj^<_aJl 4_^aJ l3_^ QofiS 
daj j^tl j_3lJ-4J <—>j _taJi 4 >LkjI J J_3cj 4 1_$-L3 

3^-LjVI CaLL?eJj 

4>Lc.jJiJ 4 3-i ^Ll 4_jljpeJl J-4-3aJ 

4 4J uj (J— 4 j^—uj ^ 4 ^ n33j ^ "t~>* 

























(j-uJ! 2_aJuLa (jjS 2_ajl_ UZ 3j^ CLjc 5CJ jljpeJl c_j!j-ujI 

JptJl J[j2 j j- 3tl 3 jj_uj cIUjlIj 4i_jj 

j£& Sjj^jTjjb ^UII ^ 


•[A 

jj 9 $:! lor £pa UiLaJ 1—JjLc. j,jloj jljpeJlj 

3 Ll>> J _tlli_2£_} t 2^ < /< ^OJ LxJ 1^ 4 

. :j|=|L ^ill Jtj_*-0 (jLs 

4jL c_4jJl!I ^<o-r j|=|^ LUj-uj c-<jjL>-Ij 

?■ ?■ 

4 £ _Lt.U->» 1 Ml 1 1_^_L<3 ^ 1 3j JuJl J 4^)1 MflVI (J f«ol 

S' 

C-<Jt-t-t£ 4 Ju_4l2til I JlA C-SJ-QJ £)t JLJU ( j t 2_U 

^Ila . L^jjIxj 2 _L3jJ! c^- u j 2_^1_j_3JI L^JLc 

(—SjLjlaJI 1_^JJU ^_I ^Utl 1_ 4 _j_<JL*J! _jLjjtcJI 

£jljli]l La i 4ljJjL>w VI <jL^VI 4-LdLuj^J 4_L(-aTt£L^J I 

S- x S' 

1 J1J 4 1_>j uu£. 4_ju J I J J-3 JJ^J I 

oi * f- 

4^-lLoH 1 ^jlj 3V_t^j! J I^t'^ 4_iic. ^jlitJl 

^JLc. 4_Ll J_4^>I_^VI 2_ca j w It 4 JJ J_ 

^ S' J, ^ 

jjwlj 4 ^LjVI j^p- <Gju 4 JLI jL<^?eJlj 4 ^jIj^3JI 2_$ju 

Jl ^ 

♦ ^_pjL*Jl C_JJ 4 JJ jL<a_5fcJl ^jl Ljl^C.J 


CjLv Llu. 4 ^ to »J jp-L^Jl jljpeJl c_Jj_UJ £)V *Y 

9- *9- ^ 9- 

jILcjJLj^ L-h _ll (J—^ ji^Li J J_23 (j—pjVI q-A 

*\ ) <_3^—(-41 ^_liu_5t_^J I Cj L>- t < < 1 A & i _J^_43 

S' 

* (jJJ J t 2l ♦ />»! 

olc.Lajjl ^ Ir j^p^L^Jl jlj_seJl ^_ 2 *wljlu *Y 

CjI _bliSL 4 ( j_J^j^?I ^_Ls _uj 4_uj^ 

3 _i ^JP" ^)_JJ^L<Ul CJll^_tfar.J Q^jJL^J! £j--U 

^ lu L j^uj 4 j >. IjJ I j^J I j—3-LSU I 

c^j_uj IIx£Laj 4 (^5UUtl I) 

_(_uJ ^-Aj 4 ^-Ajj^S £j-A ^!du Jlju ^Uil 

S' 

(J^jl 


JUVl yi> y_*LJI jU^yi 4^.J| 0- 



J) J ^ oIr 4_j_i_tluj ^ I 

c-cajJI .Ij3j 4 ^(j—ut-JJI 

S. >? 

^^1 t (ij ^-A^ 4 ^-(luljLci 1 -il^peJl^ 

ciJjLStHj ULu <4*34jsjl _3^_al 



:(T-\-) JSLaJI 


















U ■ M 

f ^ J 

Wf'm 

1 :' 




■Hr 

■ 







p—3IjPSL Cc-3Lxl! p j_j I j_4 p-^cUjul ^j_uLJ I I 4_jVt 4 —lloJ 

pa ^iijLLpI :^l) ^6 j 1 i 4 11 p&lJ^IL OJL^fclt & ch- 4 p—&jLmSljI^ 4p_a>jLPjIj p 
. (^Il3j jl u^jjj (jlSLa J£ ^jl pLc dlj^Ju PLl&j Ll& 3j~ ^ * Ip I 4 4^2J i^pu 

ljIj. ta <«HI p^j /iU-ULfc ^tjL^lj jj i3t I 4 (j^ jv j3o 4_4Lull! ^j_j p& ^uLJIj 

* *" 

ljLojl>J tj ClsiPI Ijplj! jjUl 4-^L>.) pJULS jLlo^j tj J3 pa j^jPuJuj 
pic 3jJ_S jl 3^!j| I p gt Cllo-Jj (bkL>w4 Lajufc pp <j j -£ j>ju p_^jj_L3 p* ^j_uLJ I p*j 
lj jJa-tiaj J_j i3jl>^Ij p> p 4jpj 4 j I <4JijIj^ p*4 4 jvjj^ jlIc pljPI PlaSj tjLuo^^T! 

.jLp>l jl XaPs jl iiapaj>*J (JiLkUi*wLj 4_^jvj pi J£ *>^lpl 


^ ^ 











2UJ>S3! 2uVl ^ ljWJlII <>• 


:4x.jLjJI SJVj : 

9- 

^-ujVI I Jl^J <Ujj£JI 3jJ-{-oJ 1 OJ^Jt I Juj 
l^SU-l (J-^J 4 (4-C.jLaJl ) :4 _cL_uLI! 

4 ( <L>* Lt-^aJ I ) j l ( LLaJ I ) j 4 ( 4_jl3 II ) : 4i! I c_j 

^j_j)j L (4_jjL^JI )j 4 ( 4_j_luL*JI)j 4 (4_JaL?eJl )j 

;(3j_<-a5eJl j^j)j 4(jLuJl 

f^)j ^)j 

fL^)j fLw)j ‘((3^^l t(«-il <.i- *JI 

fL«)j fj-ih fL«)j 

f^)j ‘ (AfiluJI ^>53 * (^jIj-uJI t^ljj 

4 ( h » 11 I ) J 4 ( ^LlqJ I C-tj9jJ I ) J 4 ( J L^_lI/VI 

* ( )j i )j ‘ )j 

£• 

Lc (JJLseJl ClJ Jl^fcJl cJsL^jl dJJi 

.(jLu.gje.il jL>. Jl>-!j jLjHc.Ij «LaAj (j^a (j^jelluiJ 


^ * Y 


. 4_Lu I I * ( ^ — ^ ) c)^ 4 ^ 1 















■^SL'ikX 

/ rJ H I 




NpHl ^ 

4 4 W"t J*. '■ r* 

uyt w j0r\ ^J^^nCj^KL 


i 

1 1 J ^ 1^ 

UK 1 

K 

ifiprl 

yjiy 

mffil >s 


L$J 4 I Jt»- JUA_uuJl Jj Jl]l 4u_U* 4j9jU 4L<3 ^j3fcItJ 

9- 

JJic. ^Jl liL^VL 4 4 _uLui». (J^-jt C./-<-uj 4 j^ ciJ^J3 

Ij^a (Larvae) oLJajuJI I jlu^ 4 J^j^I ^L-JlI ^ 

^jqjllS 4 4-&Ij_lojj 3juu£ CjI_. l qSu ^UlaJl Jjl_!u 

3 jut] jJLtil 3 -^- (_^]^ Lb^-L^-t^j L 4-4 4_c^_uj 

9- 

3-^ 4-nTuTt^ tCjlj^s 

4_UI Jj-ujj ^-$3>u3^ V^3. 13 l^*c, 4 ^ 1-3^. 


4 ju_3Jl jl tl 4_i_3 j 1_^_l3 Cj1j9ju]I 

CjLlUI ^1 jUjj>. Lh 4 J^hju 1 ^ m<3 1 dajju 4_3 jj. mi!1j 

^ l_jJut]I 4 _L>*j*^j jjj^JJ IJI JulLuj I i 4-lIc Jutlu ^jJI 

3^_u_t-u-^]i) 3^jl__3t]l ^1 i4_jj)^_^JI ^1 1 (Pupa) 

.(Ujai. 


4 L^U^L 3j_tfo^tJ! (3^ jLju 4_L>wj^JI 0 jjt 

LLjJ 4_J9juJl eJju C< 4 14 ] Cju 4_jl of L^jl£j 

4 JU-3JI c_jlj^_j Cj_J_ 0-1! J_LLLTV. ^J_U l_0^ ^LclS 

^ ?■ 

3^>- 4 £-U 1 _ UJ I 4j ^Lj I Lh^ 3 -^_ <-“ I JUU 1_$JJU 03^ 


L) _ilj^]L» jj_.lU! 3_4j 3 _owjU&]l <Uj_3j : L-u 

:OjTt-LqJl 


cjIj, m.^JI 3—4 (Butterflies) (j-^i 
L^u.-*. w U;_, t (Lepidoptera) 4^&Jo.VI ^Li 

9- 9- 

3_ 4 4ja-L>13 4 l_3j_31 L>» 4 4j?cJLs.I 4uujI 

9-9- 9- 

I 4 J dJL-4i-4a \ ^\ ^j\-uuj ■ 1 ^ t <f <j t I jl SjJjuJl £ULuaVlu 
♦ ( A-43 ^ I ^LU L 4£^jULoJ I 3 ^tfuUeJ I (Jpj 1^3] I Jiu3J ) 

9- j, 9- 

3 -^ j-Lua\ 33 ^ 3jLc. 

4j Lj \^ L<LLu ^Jjscus I IJ JJfcj 4 1 j IjJ I JIJ 

£ ^ 

1 ^ Luu V 3j^a 4_3eJL>. I J_^t3 j I 4 4_^JL^_4 


L^jIj9ju L^jlI l_JLc. ^j_Ii_uu cLLUj 43 ^J ti 

(jiauuJlu 4_il j2i\ 3l__pw 3 jjJ IJ_pj 4 JJ_l3]I 4_j _Ju 

♦ 4 4 ? 1" V 4 l j^_4^ Jiitltj j 4 1 Jus. juju- 43^r 3l o 11 

CjLuJI 3j_^ ^ 3 1 jo] I J_*-» ^3ajuJl ^Vl ua3 

4^j«33tl J_ aj I_I_aUL 43_c_t_ luLL^JI 


4 4m l3j 3^° ^ ^ I 4 Lu-gus. 4 j I j3 Juu ^jiauuJ I n 33 jj 


^ *r 


















4_L>. juQ Jj Ijnii ) JJLua J juaJu j JuJ L) 

4 U JU ^ ^ 11 *\ ' *” I • ^ ^ C ^ 4 ^ 1 3 ^ Jti I 

^j-4 L^j Lp. 3 jj _i jIj^JlIj ^jlj^tiaJLI 3 Juu_t_u-4 ^ < r^Vij 


<>* 

Cu_jljJI 4 taj5eJ ^jjjLlU ^ i!jJLt! 4_u tfuHJl 3 !^ 

3Lp. 3 jjJ tj_ae_*_a 4 _j_j _Jij Cjj ~mq 11 (j_JL I juiJ L 

^-Lt-U^ i^_L-Lt^ *- J L-ib^JfcJ ^jjjl^^Jl 

^jJl J^t^jJl ^ oUtl lJs _uajJl I Jl$j ^jj£UI ^jlj_SJ! 

c_jli£Ljl I Jl^J J ^ mij U^J 4 4_u_tin I ^l_3_43 ( j r £ 4 _j ^ L>. 

V 4_)Lj 4 JI_cSUlj ^ illJlj 4 j9Jl!Ij J_I lit] I 

J) ^ 

4 Lit-] ( 4JL)I J-& (J^ * 4_}j LOJ 4_C.1_J u3 (j! 

3j_uJIj 0 I_ilj ^jJl ^jlieJl Jj_1_tiajl J^ miJJ 

4JI (jr^J 4-ii^. _ l*j 4JJI (J7 iu^ 4aJLujJLj 

4^jjJl ^Jl 4 j^C.JU Lc.-}J 4>! JlA> £_U ^J_4J 44_L3t^»J 

♦ ^uULjlII C_JJ 4 JL! jL$J3tjlj 


4 4_La l£U I 3j tfa^ti I 4. 1 - 1 A ^ \c 4 mi l^^ii I ^j»itj 

4^j^jJl _c. LcL<u l_ 3 tiej 4 jJsJLgJl 4 Ll<^ 4 ljIj*3 

s- >? 

0 -“^ Ojljj dJLt j£j 41_$_Lc Cj^ 

*j|l|^ cJj-^j < -^]^ j*±».l L<^ ^-AjL^I 

J (cjLjJJJStJl ) ^jl Jut] I (jiiAJ ^ gJ 

ciJLi JlIj 4 ( 3j.Ti mi ^ H ^ ij-ilitil 4_L>. j^c 4i^ $: IThIo] 1 

jJLL^C L-lCh] I L+£J I 4_j1^c. (J^|3 

JuLc-j ^ <—>1_^ 4 A or ^ ^ 1_ ^jI^j 4 c 3j_ t^t]\ 

l_Aj Jl>w ^j __4 ^jjJtll Jju _t-uj 4 1 1 j J_*J I (^—litj ^ Uj 

CjlSU (^ j_II dx-L^Jl Juu_ uuJ I_ <& L 0 L 4 J (L^Iijj_ uu ) 

5JL>w ^Jl 3jjL?eJl JlL>* £yA 

^yC. JJ _ x2i\ j_ LLLJU (3_J 4 4_bli_ lL L_3_L^2_) 

CjLj-^J L^jL3jj _u/ _4 (jld j^Ul ^jl j_c. j 

4_C.I_UJ ^J_4J 3 _UJ_lII _UJ 4^M_l]I 

^<-La u 4 i^lj 4 Ijj-^ 4_i_j_* tia _selLS tdi *_Jl 

(^J—u LJ I _UJ l 4 3 j_ { _^ _4*431 ^ 4 

4 3j^p^j c_jlj^La_^lj c_jIjJu_ujIj Jj-Ai {j —^ 

^jJl ^_tiaj 4 4_/a 4_2&_La- L 3 j _ui^eJl I Jluj 

















































op’i & Uk 

4 y"* / > > ?✓ i »f 

3^jL**JL 4 ^ £" -=3b \ 




4j!^ lj! JU Uia ^Luac ^JLc jlIILujl^ ^ 4jL^-JL m 4-ed^ dJU,c lj 1^4 4^iu5 4Jbt -u 


^1 ^jL^-JL lu da ^ ^ iljjL^j! SLitajJf lIi ojlud *3lI ^j-4 Jf>Vf (2ui»jVt) <^&>$ I 

il^ 4 llIj^j) L^jll^jlj (Jjl *<^tt t rt 3 ill I 4A Ij^loJ |t> \ 1 1 ^ JLJlIj v'w^bj1^ .(jdbjVl 

l LlqA ^ ( j r JLc ^jLc-JLuj <rt n> L4 JLul£ iJ_4lSdL Lkj^4JU 1 ^tLULJ I ^>UVl ^ 

o' ^ ^ 

(JL^S L-ujJdl ^JJ_4JLsU ^J-J>jl 4jl {j_uJ^f!j ^j^>dl (J—^ JiLJ t^-j-Uj i4_JJ^-S ^_>dl 

^ ^ ^ ♦ 

Lied <j j-^JLslj V j i^jo/LJI ^-bju |^_dl L>«Jb jJI ^jj>«J 1 <iiJLJ ju ^LJI Dj ^jjj 

.5 ^JL^v I U-2 - J L e st- d I e_e<Jd! j tj^cu! JLtC i 1 1 taj ^ LUI ^4 4JL^>d I i -SjJaJ! e-eud I 







La 1 g t aj . i_<_ ifajejl 1 g i a a < (jjjJ. _ Ojsk _ u> 

i (Termites) ^^uV) ^_^Li I jjL*3 <_a jju 

UJ 9 - 

♦ SJL^aj J-UJI 4_1 jL*J CLu^j V 4_j! 

J^J_L3U ^_ 3 4.1^ dJ _ li _ 2JI £)l 

lJs _J_A _A Jj (jj-4-lc. 

9 - 9 - 

0j-& (j—^ ^>7*-^ 4 c. ^x^-0i ^_jji 2 usj^n 

£■ £■ 

£jju». jl _UJ C^fcJ (jIuLJU iCjlj_uu_5e_l I 

4^LuJIj CjLj^I <_jI_ uu^.\ ijr ^ jl 4jLse_u^l 

^ \c (^J-2j V 1_1 £j_dal I _c. 4_uaIL?tjC 

c ( miA eJI LaJl?c_) I JlI ' <*<< t I <L*_uj^ 

♦cj^LLuoJI 1 ^< r^n 4JL^_L> 4j <jlo J^Ll! dJj^tuj 

3j JU& 1 J1 d C 1 L-jl uu_2eJ I dji^ >-Lj _ ujJ 

d a b4- a 4_uLu_ u^j CjLcj_4^-^ (CjIj _ui^eJl 

^ 4 9 - yj 

(jTa-uu 1 ^ K Ljjl ^_A t3jL>wlj 4_3 _u^ L^_da3j 13 J JljlLcj 
♦ LcLjlLs jLsedl/^M C-jLitoJ (jr ic. 


/ fr ^ v | v>> ' * 

uj ^ 

< tl 4 1 & \ £. \ "S. ^ « t 1 ^S^iVl 4 51 

J£lj C_j!j ui^ej! ^A 4 ^— ^1 jJLtl 

(jl LcLjlL^J L^jLc 4_Lo JlScIuJ 4_t^ juLseJJ 4L_<_uaitJl 

t—CLU^ kJ I LJ ij ^ UJ Li 3 ^ ujJ^cJ I ^ _LA ( h jJU^ 

4 —t^j^l :1 #tAj t(^jL_3JI) j! (Wood Borers) 

Cj 1_tc_<_tlaieJl j^_jjLjJiJ 4 4 "»11 j 4 (4_u^j-3J! ) 

^4lsLjL3cJI ^JIla) ^_a^LjL3tJI oL jjj 4 jx.L^JI 4uiljuiJI 

4 4jla^UI dJ_ ul<J l ^1_uuiliwj 4 (jjj _3JI CjI i 

4C_jLLa_5tJl ^LuuLL^j 4 4jjj^jjJI 9 . LuuilieJIj 

cJiis £.1 _uuili^j 4 L^IjJlL(JI 3Jl^c .1 (j_ 4 i^lJJwj 4 CjIj^I 

4 jd Ixj ^_ ujL 4_uuLljcJIj 4^L^-uj^i 

^j_u^_uj ^Jlu3 ) ^L^e-uj ^1 ^yu J_uj l ^ 1 ( La ^_lC.^ 


^ • A 


















S 

4_j_ufaJtJl 4 Jujl 1J ^jia-uVI 

4j?eJl_ uz> <_^Jl -jJ-?eJL!lj j 3 J 3 . 1 L_cuJl 

• 3 jwtL^eJ I £ JlA ^ 1 ♦ L t 



^j >%.«VI * 


:(\-H) JSL^JI 


ut jl> 1 (Termites) ^^uVl 

:4Ji S3j ti_uLu->iJ I 

S' 

4.LC. l_4->- 2_Mijf ^jlaJJU 4JI £_4 4 (J-^-jci! £j-A ^j-ojJ 

. J^jlSI CjI ^Q-ftTu.ti.C 4 ^ J i i'll CjI JuQJULLOjQ 


l 4£JLL I 4 dJ UU i I ^yA ^^JLc, ^ J^sju t-u-L I 




L^L^ji jjutil 2 31 ,.>. ( ^t'! r>M > h! /tij CjH, Lit duJl 

2_ uj\js>* ^-^J jjJ ^ ^j__J jJl JjLseJlj 4J3_^jJl £-A 




LLf-U-L I 


c ^l\ (Termites) 0 ^ ^ V1 J^UI J 

9 - $ \» 

2 j^Aj 2jIjj9 ^L3j c 3hVa j^u 

4_xjI j3_^1 3LLL4JI ^ 4 1 ^ tlr I j_tfuTiL 4£3 _j <— 

jL uzu. J3 44 1 Jujl^JIj 4_jjI JlLI 4_i £3 4_jjI JlLI 3 

S- 

^JlA C-<-l>. / _aejl ^ 4 1 _a j! Jlc .1 

Lj^Lil £^4 IjjLC. ^4 lia^Jl jL^ CjljLa^eJl 

4_JL?eJl 3j j^j 4_jJj^I CjI _jl3_peJl ) CjI_jju ^LLLlj 

£-4 djlLlSUl dJUL (jLujLjlZ^ 4 (3J jL3t>J 3!3JJ 4JLaL?eJl 























dL_l^J 1_4 -lIc J 3 UTl ill jLse_ lu^M I_cl 

4 4 i I ^ 1^5^ I l^ ^ ^ 1 c 4 Lc3tJ I 

J)^ 5eJ 1^ 4 (__£ 1 f 3 (^ I \^ 4 iLjJLJ I J l_5t LU I JJlc 

^ 1c d 4 4 ( I ^-jj Lij dill^j LcIj ♦ I« '~< 1^ 

9 - ^ 9 - 

dil li _iiuVI (2)^ / ^ j jg-cJI _dVI 

9 - 9 - 9 - 

4 ^jia-LiVI J-eUl Lclj *4 _cLc. 4_3_t^aj 4_L*ajjL*Jl (Jljj^l 

44^LseJlj 4_tlajJl c—iLlo-^^I Ji^l-i Q~"J .*J I- 4 ^LLd 

JJd ell £-c 4(j_lajVI 4 jj 3 (J^l-i (_3—^ Li^tJ Lc 4lcj 

$■ ?■ 

♦ , £r]s*i i a ^1 






7 

4]^^ : Lull 


> f m ji 

l&j j-^y^ l_^jV * (Si_<-u-La) ^1 .^.'1 dj <; m 

dj>jL>* lil JUJ 4 ^JJl!I L^J 31 ' “JJ 

j-JJL_l 1 I ( L<_a. ) ^ J-H_t-U-C 4 -C- 1 SL 11 ^ 4 ^C.^cJ I 

^ £ £■ ^ 

J, jllUl J 4 4 3 tljJ 0 J ».! jl 4 411 LUJ (^1 

«£^_ 4 Ljl 11 ^-C-t-LtJ 4 4 _jLcj ^d d 4 jJl 



J-dJQ 3 jj^> :(T-U)JSdJ! 


4Jb^I I lj li 4 _j I Ll^J I L-41 

' * 

j -4 Llajt 4 (Asian longhorn beetles) 

:4-UI dUualb j^U ^1 diLa^fcl toijJij 

^j-u-cj>. 4jIj! I_aLjjI _L^J 

dLdl jl 3j ^ jl JJ_ LJL ^ 1 L^l (_7^ L^-JtlaJJ 4 3 Jl>.IjJI 

ct—^) I —^lj—^ V*—‘-^ :t ^l ^ 

^ I 4 1 ^ < C 1 ♦ 4 !^ ^1 l_4_LC J I ( dl l^_J_^ dJlj jUt tlll^M 

3 Jl>w|j 4 j ^ (J^ Lt^ d_p- 4 L^-lc. Ijj die 

j^—uu 1 O^rh 1 ^_US Lc ^_c^e_c j_JLuj 4 la-31 

J4_la-ijJl jlijj 4 4_l^-xj ( ^ 4 _ TO ) l1_j _t^aJl 

c—tAieJ I ^1 jHuj 4 4dllj^J I 4lc ^jltll 4 Lc^J ( ) 0 ) 

djLcj j-i[ 4_L>I_ lujj 4lc Oj _3eJu Lc (^JLc. Juuj (^ j_II 

4_j_lHcJI jUI 4>JlAj .4_iic. Lkjjlj 4_uoLl jlLc-lj 

s- ^ w 

(j^Lu I d) I d_Ij L>* 1 I^J 4 llS;_ LU dj ll jlU ^yj^l 


(^lll l_^_LJ-i I j_UJ ^_3 (J 4 _t_oJl _C 4_OJ jl 

4J_(_uJl ^_u ^jljli JJlcJ l_< _lit] I (Ji^lo ^1 

♦jjseJl 4_ccMe l_-<-4-4ijv 4dil J-jllu oMiJIj 


Juu 4 4_3_j_4^JI j j-ujjJI ^/l^ JaJc>* ^j_c 4_JU-»Jl 

9- ^ ^ 

1 j 1 U> C i I jdtJ 4 4jj la-i 1 LJ-3j 4djleJ jl (J3^3 ^jl 

^ ?■ 

jlj^lal ^Jl^ Le-c 4 dLI i dL*_lalj cj"i (t ><tl ^_u 

.4HIJ ( j y l ddLcj 43jleJ ^jJl L-ditJl 

(jlJl ^Uj^I ^j-c 4JLcl£Ljl 3jlo5tJl ^jle3 LcJud 
L-tAieJl jl ) 1 4"/l3tVi ^1 3j^5c _dll ^1 L^jjlaw 

4 I jli^ Jl_jlLu V L^Ll 4 (4_tl d_LU Id (^JlII clLsJl 

4la_pt-cJl 4 jjHI ^ 4 jl 4 L^ULa d<_rtj (jldu ^jl Lcll 

d-p* 4 1_^j_c 4_stlclcJl jl_&J^I ^ lr jl 4 1_ 

* L 4 I 3 4-LalL loTlc-II lL^al^?lj (Jljj^l Cr^ 


4>dA LjljJ 4>^_Lul—LC 4 -LcLUI 3 jldtJ I 































♦obLJJt 4 juL^ ol*1 

4JJ j .Jlj 4jl 4J-l! (J—^ 4 l£l Cjlj CO^eJl *V 

(j—Tg-UU ^ a 1 &jU£.J CjI JJ jJlj L J 

a3h4-^11 L$L_uoL^cj cjLjLuJI jLu 

♦ e_Jj_L3t]l Jjjj 

< jr ic. LpeJ ^—jJI CjI j ca^tJl :e nldJl CjI j lIow . A 

£■ 

♦jLseCuVI lJjJLs 

( j r £ j-JUfcJ ^1 Cj! :c-jl m< 4»^1 CjljJwL * \ 

JIj_$J I L Uj 4_C La ^^JLc. Jiiujj a L_tAit] I 
a 4_u_iitJ I L ^LitJ I 4 _jj_mi < 1I j 4_jj^_i_aJ I 

llj_$Jl (j—^ Lj^LieJl ell_ Ij CjL_j^£La ^ l^j 

1 Ij J_*j g> jJaJjaeJLl 1 j 4 jjjJ^jJL _uJl 

♦ 4_l<-u Lo^I I_$j 


(j)V Ic—tAitJl 3tL ^jL*jJ uj 31 i^r elul£ 

4_c.L Ijj i ^>a I^jju (4_jLsj (j— uLU! 


CaJfcJl 


<Jr< 


uM '3 


HiitJ! J£Lj ^hJ! cjIj _tiajtJI j 

(jia aj jl J^L 4_3 LjcJI 4jJLujseJJ I j 4 jjjJLJL _t_uJl 4 j jLa 

eljj Ju ^_I i 1 ^jlf 4_t-^LitJl juL^utJlj CjI _<uju^M 

4 LI 3tl (JJJ_3_!l j^O ^ If Cjl j_caJtJl ^JLc. jj_Lj Juu 

1 3 > in Juu elUl ^1^ ^jljJLlI 3jLijj 4 4_lCj»LU1 

jlui ^jjL v^juji ^ jji e-jbs^ lL_^Ij ila^ 

.4_lL>- Vj 4j Ju ^jj 

ji 

4jIjjS ^j_<JI L^-ba lIjju ^jJI 

Cjl^.J_<JJSe_<jJl ^Jl L^JjJUU J^ljl^ L_<_ lu> ^J ^J^JUil 

:4_u^?l 



♦ tlo 3*4 CjLuJJ 4J^I Cj 




► ( jJJl ) ^34 4i^I 


• Y 


_^eJUlj CjI_juJI ^j_ a (J^—1 4_1^1 CjI j _Juv . X 


( j T ic. ^JlJuj ^jJI 4_4Jj^j^JI Cjlj^artJl *1 

Si ?■ 

4 4_jl 4 "mo 11 4_jjl^ureJl jl 4_ jjljJJI 


UjlSI ^j_4 4 uj_l 1! t n -jiaJj L=f ic Jlc.1_i_uj La^a 

4<-Ji_L5eJl elllj ^L<ulu ell_IJ J 4 3j^c Jujl 
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9 - 

<L ^' o^j' LST 2 <^3 Ur^j - 4 (_y^ JJ><^ ‘03 t4^* 

C.t-L>. [ 4 Lc Ij-iLLa t £ U-u-u 4 _u!uj 

£■ 

♦ ^^ ^-tLaJl j^3-5eJ c_/- 4 -L 3 1 £yc 4_$_3eJ ^jl 

^jul i^gj _II <dLll 3 jj l "^ L ) -4 <^AJ i 
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^_ 0 $L &1 ^ If jjLJs 4_J^? 1 ni) tflijl 
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^ ^^jIj Aj-<X (J—« c.jjl 
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1 _A 3 ^ 1 ^-xlX 1 ^Jt I (JjA (_uJ I Cxjl£ 3 !^ 

* JLJU 1 ^ ( n LuTh-U I i J^jAaA I 3"^ (J I 

lII j ^!: - : 3 I t> ^ >- L^jJ I J)^ lLiJ I (^^JL_t_U 3 

3“^ 3^_J_X cHjL>» l t a 4 (^Ac. 4-jLt-uJ I ^-<-u Ij-C 
















(Manna from Heaven) *Lg-uJt _« 

t» Ji 

* L 3 1 d/_L^-(-u 31] lj 
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j_4 ijr^S ^4-JoiJ I 3— 4 3^a- jd Ij 
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2 ((_£jJ—-J(j <1 '* -11 U^[ 

& Jl ^ 

3jj ^ { ^) iy*^ l^^I ^j^ll 3^J“ 4 "^ 

4jjjla^sJ i^—lu^A ^j_3J jjJlieJl 4 ^Luj 

2J !_>. ^ 4j 11 Lu uj 3 jjjj^- 4 _j i <3 4_uJ I ^ 4 J 

.<jLaVl 

^oL j^u SJjL: (Aphid) c j^JI 3j, mi'v 
F amily) (oL_lUI J—j) jl (4_^J3?I 43 ^^) 
4jjL 4^-^JI 3j, m.-v (jr-Aj t (Aphididae 

(oj V) 3_u Ls L^ijJL ju£. 1_i^j-u^JUJI 

Cjljl r^tll ^JLc. ( j^Jl 3j l2o* _*33J tC_jl^ H^jJLc 
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t ^ iLulVl JBjbtqlt (^4^1) 

4 <» g ts> 3-iLg 4 4—3 jjju 3 ? — m Lg£ (3—^0 
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jl 3^^-^ 4_jLjJfc ^ Ic ^^jaejJ 4^1^_gJl 3^-Lv 

4 4 ? 1" V o 11 ^I j ^Vl 4 3 j4 JlII 

J_j^l jLse_il J—jjs) jLse_tiVI (j_Jaju (J“ 4 

4 4_ujjl! I (_^J) 1 *>• > 11 j ljuqJ I ( 4^j-laJ 1^ 

^ ^ I 1 ->- , /< ^1 ^ ^ «j 

♦ I 4 Lo 4 j_u1aJI 3 ^ 4 3h 1 - ^ 11 CjIjLlUIj 
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^ t d^> ^3 Cy* "j Ij j I 4 Ijj I i 4_u I jl*J I 

CjIj _LaJtJl 3 ^ <^Lc.J-<^seja I_^JjL3CJ id)I_ 

CjIjI _tl _t^ajjal ^ ic ^jdaJJU 3JI 

-dbLjJl dJUbJ 4 jjI Judl 

_3>j 4_seJJJ (u^ll) (JJ J_.V 

» < 1 4jj! JiiJl CjIjI _r^Ytll d)lj_tlaJtJl OJJt 
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jj-jj ^__j 4 1 ^L>. I_^JLc j_4 <ijL_jLuJI 

jIj 30 <-t»L> _*4 Lc 4 j_u^ 1^ 

3 ^ JLcJ I ) J I ( 3^1 1 3^>.4xJV j 13 ^ ) jl ( I 

3 jLdl 4 >JlA ^J\ J3tjJ 4 ^LLscjj 4 ( 4— t-lmjd I 

' << L) 4£jjJL^J IJ 31 J o 11 4>3L^J I 4-L5U 
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♦ ( 4dL-4jUtl I 3j JLcJ I) Q)\ ( 9 L^-loI I 
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dlJj L^jljlj*^ d>lj_ildfcJl Jdi_da 


j 3 L h ^ (11 da 1__) LljJ 1^ ^ _ lL ^ I I)_ ~*"3 f\33~~^3 

l^*J$JLJLi JjL_UJ £j-A daljJa^ 4*m 4b ^ If 4 JjJJl 1 ^jlf 

4 £ La 4_t3 La J 4 ? 3 j La j)Lc.j _ <-<j ij^lj ^_^JLq _ <us jl 

J^-d J 4u_ub LT k. j^l_uJl i i^sW ^£> jJ-uj Juq^ljjlS 

da I j. L4 t l mi (1 4^ 4 4j 3LeJI o 11 Idj ^I 

daLuJL 4_La_L?t^Jl ^ ic jJLtJl JjI _<-oJl ljub 

L 1 '^ ^ ^JSLtfu-t^ 4(j_$JI 3j_ui> j 4 ?L 1 1 ^jJI 
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4 j_ 3 u.il i j 4 (^^l>.^I dal^_d^J I (^yQ JuJulII 3 1 Jut] 

dalj_dseJl dl_£a J__*ut_s 1_<a-a 4 <__jLuJi]Ij 4(J_^JJIj 


Lbjl j-*[ Cy* JLj ^$3 
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.JuU^\ 
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^\ i aul!I Jj 1_<_uJI I JUb jujJj (JI j)^Lj_<jJI £y$J 

& 9 - 

j - u £u £) 4U t Le-LaJ 1 j da La^L>3tl (j—^ JuJuJl 1 d jI 

Jd dUj^ 4 jlj_4-u.l I 4u£lj j^LL 4_ajJ 
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3 JLj I ^ If 4_uI Jut] I 3j 1 f^Y»tI j LLjj 

♦ 4ujuJI 4uj 


oj ^If. dLLtlii 4_uI jut]I daljL^Jt]! (JJ^ILda 

4 ( J)^£j-LeJl ) L_<UJt]l ^£Luj (Ju-4 4 d) LjiLco] I 

_L(j 4^1 ^^L 4 ( ) 4_^lJ-3JI _<-<Jj 

^J-4 J JLC.J 4 (j L^J I ) ^)-^l I ^-40/ L L^JUU L>w 
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diljlj^ 4u 4_uJJL LjI CjIj jLufc^Jj^Ul 

41 ^ 4 ^_ 5lLJI 4-cl iiilma ^ ^4 4 £j oil djl^_ lu> 

4 3ju_i^ 4_ujljd 4_c-d L^Jj 4^j^l_x^dLs^lj p 

Liajl 4^jL_4iJ^U I -d>- dLHUj 

9 ’ yj 9 - 

^jiajtjJ jl 4 4 Mjl]I 4_L_lLJI (j—^ JJut] 

. 4_<^LcJl 4_ul Jut] I dsLlLl^J! 


/4jS 15 4 jo4 Juljju 3jjj_« dUjj t4_ul JulII 

. 3jLs.j I Jl>. 4JLd J 4_tu^La 
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^JL^-4-4i] I ^ I ^ lc 3 J Ic /^_<aJ I 3 ^ tIIo» ^dutj 

3jLl 4 1 4-lIc J 3L>Ti (^l]l djl—jLuJl 

4 _ «oc OJ-& dc _p>. 4 dal _ uJLt 4 _ u^LUl 4 _ L3JI J _ Lc. 

daLLtUl (j—« 4lLuJl d<_jl£ I ijj 4.1.^—<-4ij 
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4 JUt^tUJ 4 l4£>ljjl 4 _4^jt 

dUi Juu IjLuJ 4 jlj_<Ji]l 4 jlj, 3 (s^\ L 4 JJ-! 

4 4uuJJl J 4_iLaut]l 0 Jl& (^J|3 Jdj 4<-La^l mhIL 

Jl 3^ jLt_ lL^I Lai 4 ds^_d L^clSJL Lfcj^a-i lJi&jj 

di^LseJl ^jdaAJ ( j r £ ^1^ dl_£ (J 3 Lm 11 4 _lL <uu jdaLj ^ 

9 ’ 

3j_ dseJl 0jufc jl J_ c.1 JuIjuj I_ cJulc. 4 4_uLu3 _ lu^}\ 

^ Jjj 43jl 4^Y»tI (j—^ J Jd c__u^ t_4d 4 3 j-y& 3jj 

dilj_tldeJl 4?Jufc £jl ^__J 44jjuaj dil_uJl lJl» _d ^Jl 

3jl_ u^jlJI ^^LJ (j—<a Lju^ 3n 4 LLnol l 

Ld Jl^j dl_IJj 4 1 ^ 4 U 3 1 / a | J__l 9 da LuJJ 4_ _xj I Jut] I 

J Jut] 4 Lal_>. cuLtUl dal j dul$ I jLd 4 1_^_4 djfc 

L^_ujjuu L^uld 4^j^ljua^l da I_ 

L^-La dljjdlaj 4 4_u I Jut] I 3 j I r^»lt 4JLc Lt] I 4_u Lc.jJ I 

. &J-A jd£ 4 1 0 "%. daLuJI $:! Ju^.1 ^Jl^ 

*7 4 ^ uj ^ 

ju Lj J _3 4u£.ljjJl Ju _uoLt_^Jl ^—Jfcl LjI 

4 ^-_5C-j(_l 1 1^ 4j£!,_4_4l]l L_<_r^>4 ^ ^ 4 oil 3j_lldtJ 

* U4 ^J-oL LLuJ lj 


daljl—4-^ a]I (j—^ _j_t£ dal j_4 ^ c_x^e t 

^j_<aJI 3j_ lu> c^ll^, _ da 4 4 4 ?I" V o 11 daL LuJJ 4_uI Jut]I 

JlJ^j (jj _B daljl_t^jtJl dUt 43_udLol Laus I z 

4 Lb J-t-cLV- L ^ Lea L I Ldc] 4uaj ^AJ I 4d I L11 

Lc Jjda . I_ j ^LitJI dlJta ^yA da^uu La <a Lea 3 J L. 1^ 

v 1 _ d-d I 3 jLJI dUta 4u_ub ^ I c L^Id Lv ^ lr Juju 








































JU2^ 4^J 3Jl Ulj ♦(! Aj*_tfLJ _^Jlj 4^1_C LuJlj 

c_j3-^5&J I y—& LaJ o miIj ) 4_LaJbtJ I 4 j I 4__ia J_ia 

^4/(JJlJI Lal^ ♦ _CdJl^ ^1 (_j-<-^ £j~^ J 

4_ul Jl*JI 43_a-J-3J ^_ ujVLj _ u^~>* ^ jJl J[^3 _l1I yA 

Oi ^ UJ ^ 

4JjL*JI J >«tl 1 cl 4 4_t usyu^sz Jl 4 Il-lc-AIj 

4 ^^iJl — «ti ^Jl 4^| — ^J-c-tTuJj ) 4_uLujJl 

. ( l 4_i yhy I Cj I 4 ^ JlLl! I Cj \ j^ lj 

I j 1 >trVt <L*jl ^j—4 

jj_a^M (j—^ a Jl_c. ^M Jj^-ll £j\j 3JI jl luI 

4jI 1 ^ < aj 4 ^jJj coa]I £jj 3JI dJjjL_j (_pJl 

(Jr k- JJjtMl yA 3j_c3_ j_4lc-II CjLlujj^JI J_4iaa 

J f Av 3 ) > J[j 4? J llj ^L*J^M _t-U-O-ll 

^j-4 3 JLcTllu-cJI CjIj jLufc^Jj^Ul ^j-4 LAj*_lC.J CjL jjiLiuJI 

4 4_jj LuJl jj ^L?e-cil L$j^l_u_a 4 a 1 c Mill ^j-4 

^itjjlj C1)JL>. 4_*JL 4aju cLu^I ^c. ^4 ,>>4 | jj^ 

£■ £■ 

4 ( _ 7 3*'jJl yAj 4j j^LcJ^I ( yJULA % $\ yA 

4_*aljJl d'j _ y (_L^J_f_aJ ^1_<JI_ ^ jJ y—A 

£• 

£ JlA L_42 ^ tljtfil ClxJjl tiaj J 3a 4 Jl J 

c_jjI _tiajJl IjiA Jlj^-J 4 1 Ju J_ 1 I 1 ujl_ uzl 4_*al jJI 

LLc^J (j, 1 I^ JLj I £yA ^Jul £j-L> ^ 3j l_c_l£ _4-^l j 

4 I l^^_4li I y l ^ ^ ic (3^ I Ji—A^ 4 A I^J I 

4_JLc. 4 ^-lLlu j^cJ I j *Luj^I \J>- 3j_u 

J| ^ S- 9- 

4 JLI jLCJ5eJ La 4 ^-lLl4iTl1 I J IJ 3 11 (J i'^>°\ I ^- L 5U^ > . I 

4^^L_UJ^I 4_CJU 4 JU jLc^tilj i(jlj_3jl 4_CJU 

^ ^ Jj 

^jl LjIj^.J j _^lj 4^13^1 J _ jy* 4ILju (^JLc. 4 JLI jLcj?eJlj 

♦ ^-LcJLjlII 4_JJ 4 JL) jLC_5fc]l 


: ( ^jJLol Ij (j-*l t) i^yjLJ I ^j-4 4-^^J I 

L^ia LcJ ) 4 _ljLuJI Cj I j JllA^j I £_c->. ^-A 

Cj LujjjwJ I 4^j _cJl 4_llLc-4 ( C_> Ljj^_l<j 

^Llj^ I_c-A^A£j *l£jJ _4-uJI 4jfi_c-4 4 T ul^_peJl 

4aL^L> I _la 4 ^ (<<"»> ^Lbj 4a 1Ull 

JlLc j^_tLaJ I 3 Jlc3 lu.cJ I <—j Llujj^lI I I 1 ^ 

^ ^t-gj I ^-A 4 ( 1 c Mil I ^ I £j 1 c Mil I ^ ^J-LJ I 

& 

6 JLC-L4-4J-C-11 l ^11 1 ^)1—c-uJ ^-t-uJ^J J^alJ 4 ^ ^ I 

9- * S- 9 

^yA dJLJa i^—js J iiaal I_tiajl (_yAj 4 ^LjuVI 

I ^ ^ I>> a 3J yg—uu C-4-l>. 4 4_u LuJl JjJLlII CjLlujj^) 

* L^jlo LojVI ^iu> 3 a 1 41 < 4 s< 1 ^ L^JLluu 3 

> >- •: 


i) &iy*—£ >a® ' J ],j jp : (jr^i 

13-& i 4 p§j l^u; ^ yJ &, 
'J» j\5 t^j 14 -j^s 


> <«,r ,/ » ? .f ^ .ff ,<.< 

,)ls I> _ ^ I eJia^-A ^A U ^ ^ jl 


p-^=doU 

>'X/' i' 

j*-v_? 





4 ^ 4 »-J 

> ✓ j f 


jyy&y, \y^ "^iT 




44 'i ^ 5^11 AT c 4 \L 

r n / /" >^ I ^ \ ^ 

♦ :Sj ^jll] ^ ^ lj)y?P 




^j-3Jlj ^ i 311 j 4 JJLJl) j_ a ^a^l ^jl jt_t-^lj 

^_cJI ^ ^... A ^-A aJI (J 4 ((J 1^ (_)“ 0 *4 -*-^^ 

oUL: _ 3 I a j_ c. J_c_ luj J—3_l! La 4 ( ^I j 

4c-LjJj _t-^LaJlj 4c-^jLuJIj 4Jj _3JI (Ji-a) (Jj_^>Ue^Jl 

J|j_aj 4 ^y I aJ I Jj <aJ I j 4 I j 4 a L—jjjJJ IJ 

* ( LAj^£.J 4 ^-4LA^IlI Ij 4 4 -lL^J Ij 4 Ij^-4^J I 

^njI ) 4_t£.jJi]l SJjLaJI yA 3j^cJ J-^a 4 a i—L3JI Lai 

4^jt^ >ll^ 4 _ LUJlII 4 Luj^SUl^ 4^Lj3til A Mil 
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LjljVl ^j- 4 b JL-C 4-4 IJ <J^-u^JUai I ^ ^ J-u/jl 4iil 4jl I 4j^n 

(jl ^a/j_4 (jjuilaj 3j^4 <J£ <(^>^Vl $JLj 3jl>»!^ 4-S>i4 lj^Lv ^_il I <lj^A aai l^II 

. 4jl 4 L^iS '3^^ I^ ai3j 4 L-^Jc 4 4Jbl p a jl3jI^ cLQ3 
IjL&j <3 jL>Jj 4jfc^^ tl) 

.pjjSJ\ ijijJlli ^ j -4 



HO 













.p js t a. I 4c^ ^ 1 ) JSLuJ I 


oLlLuI J I \ (*x- ) ciJLl 4 4J _t_cu2J 

* I 4 J JuLlu ^ ^1 


4 1*1 4 

oy^y ^ LlLlu Jl ^jl Lla l-JLcI 

9- 

^-(Jl 4_£j Lc*. < i-4iJ 1^ 4 4-9^Jk_4J 1 t^s 

T i 4 4 

CjI mi I gtlj ^^L-u-cJt CjjuC^j 4jLstxIjVlj £jjjJl C-ultl 


2uVl ^ 2L^U4l oVVjJI 

s 

J~ 9- 9- 

:4Jlj (^jJl :^fjl 

4 jjL>w j _& (The Flood) ^jl _ bj_LaJI 

S5 # 

£ L Ijo* jJ£J\ *UJI LajLc* jL^ a^ njLjij^Li 

J£ ^jJI c_JUJt *UI * < * i-uJ l£ *l_Jt Ijl* 

Cj^L>. C_J JlCfcJ U£ 4 Ij^LC JlS DjuS JU^ C(J,_lL 

44j9jJL$JI jL^jV! CIjLjI _Ja-i£ jl 44_3jLjeJl J[^j _uJl 

£■ ^ 

jJd._UJ Ca^J *UI JLStCJ jl 4 jLg_C^jl jl 

♦ 4_4_4ljLjl ^JLc. jLctt_Lll £jl_L*ic 5JL>W jl 

(^jJl ^jL_3j_LaJl c_jLj_ lu I _ 4 ^SlcILi 

jL3tJ 4(JJ_C.J^ ^J__3 ^ \c 4 JJI 4J_LOjI 

1 ?J ^ ^ 4 LI Jj_^J ^_J! SLcjij^il d^jjUVl 

JL». J_Ic. (—3I ^ < p-1jJ I (J—« (J I L^J_>J 4 1_^ic. 

3j,^F> o 11 <U-uJ\ JL3CJ LLcJ Lc 4^1j^]l <tl 


U1 














:(Y-U)JSL<1U 


Jj tjlj^w_ uj L 4_<ulj C-t_ <_o_l! jlj_aeJl CoLLo 

4_ojoJ (JJLlA C-<jI£ 4 i^j _^]| 4 j3o» 

♦ jljoeJl CjIjjJl! 


^JLc. JlcLuj ^jJl J_uJl (j^1^ dolj 

4jI tlUjJ jj*j_oJIj i 9 -i^jlu JSU j-la JuJlj <-_3^tjVI 4 jl of 

9 

l C_JLjjJ-ujjJI jl 4 _uj_ujjJI £j-A JjJ J Jo*.V 

tlLIi 4 to ( ri^ILoJl jOtjJl ^jLjjlLs L^\ _lLj 

£• £■ 

oLoJl J-StJu] j3 1 Jo*.Vj 4J_t- 0_0 <jOjl ^)-4jJl 

£* 9- 

3^-t-aSLo yju^jSk ^Ojl ^ 4<_)OjV I jkai Cj-3CJ ^J-O 

4j_oji 


^ ^o C;r l^jl£l ^jJl (Locusts) j! j^stJl :liih 

: <jr^J-* <>0 C7^ 

Vl^ i jljOeJl 31 3j>JJU Llq-Ic ^j-O ^C-jJl 

lU 9- 

jljoeJLs 1 1_$jJu J-La L$j j_l£L 1I ‘spj V 4 jIjLc. <jl 

9 

Jj Joe_o l£jb _3jj 4 4_J toVI 43 jLlo ^^ 3 i\ 

9- 

4jIj _ ljj I ^jjoeJl (jj-ij 4 4Jj^Ls JJ _ oJ 3joeJfc (JJ-i 

3jj_oj £jl_ t (Till Jjl_ *j ^3 4 3 j! _IL*_oJI 

9 

4 3 J Jot_o 4 ^Lj£ ^c. £JI Jlc. 1 Cjjl j I j!^ ^ 4 4 _Ljjj^JLo 

9 9 

• <Lj£.LfljaeJI SjJcjLlJ ^ jtX <~. i I Ju 


\tv 













CjIjuIo* 4-ajj^iaJl £ JlA ^uiajj 
LflbJ jj* (jy —£i 3j—i^eJl <jl ( ^Jjuij) Jj—still I 4__4JjLC. 

oj ^ 

^JLc. j*juS ^^ 4_iJLxll 3 j _uistJl 4 _j _(luj 4_Jj^l 


J_<5-1 J1_4uS I ^ J_ C.J i 1_^_4SseJ>* 3J1 _lIs (J— 4 ^_c. jJ I 

4 J_4_3Jl ^yA 3j^ Ld jjI ^♦ ( 1 L^jI I 

Pediculus) ^jl ^nVl ^j^JI J_ 4 _HI JJi4 

J^bj (Mallophaga) jj jUtl J_ 4 Bj t (humanus 

CjI i t ^ss&stJl 4 -Lu-uo CjIj, ni-y. L^lSj 4 4 

?■ ?■ 

JjId J <^>j 43j-3_ixa_4 jl 4_3_4l_3. 4 _jSj 4_3-dLc. <jljjl 

CjI j T u ^lL c 4j^Lj ^]| 3 jL*Jl ( j r £ L^J<_4 4 _*JL_l!I 3juIastJl 

- < t> « HJ*< ^ ti 

£ ^ 

La J-4-3JI ^j^jl (Jj3J 

: (Mallophaga, Amblycera) ^jUJI J*2ll * ^ 

Jj 4 ^ J_II oj ^ J o 3ll (j—^ £3 _Jl I J*_& 

4 (jj_Ml 3!IS ) JlLjcJI ^llL (J - 4 Jljuj 

01 9-9- 

4j JuLlI 4_St_UJJ 4 ^I JJI_Loll A I ^_ z>* 

ljuj_ uj L?c.-l^j L-j-i _t_uJ 4 _j1b 4 4_3 j j. U11 s Jl$j 

4 4_ujIj jl 4>J_ lx>- Lt !c ^j_iuju j_II JjIaII 

4_jIb 4 4_JLit_4 _ c. ^_luLl!I dJlSJo^l JjuLj 

?. ji 

£j£. (jUjjJl ^yJ^JU jl j*Jt_ loJI ^yJ^JU cia_3_i_uJ 

♦ 4_jJLc. J3U~j ^jJl JjLjlII ^-t-4i3> 



cjLbI _i_u_^J ^jlj.jUH 4_3 jIb 3j jl_b 3jIjj5cJLI 

LaLl>w Jl3b 4^^_lII (_^B jILa jJLxS 4x4 ^Jl J_4-^aj 4L^ 
4 1 ^ 4^^» ^ I 4 Unit L) 4_3j Lb 4_LLiiC. 3J_3 j (jj L?tJ I 

^j_4 4 jjLa]I j, jr 4_J_uo»tl 3j_3Jl 4 >JlA L 41S..4.J C-4_ptj 

Cj_UJ 4 4J_ A L^-l^ \-JL2y (3_3->- 

3Ljx>. I ^ lr l ^ n » 1 L4-4 4 4_c 1 111 3 j. miT Cj-lij j olc-Lu 

(j^jxau ^_jJI I 4IS 4_j L4jj j Ll^IlI 1^ 4 x L4 JI Jj_jI^jl!I 

♦ Uj jyzy-& ^ 

j^yA L^jIj^lLsJ 4_4J^UI 4bLLxII 3-iljJ5til JL43_UJJ 


J__4X2J^J I 4_U IJ Ju_4fcjSU I J IJ_ <J I ^J-A JS (JxloJ 

uj uj ^ ^ UJ 

4jJX5CJ L 4-4 4 I 4 I j L ^yA 4-4-^TlIj La-A 1 

♦ £y* (J^LxIl 1 ^ 4 < 

1 ^ />> j. 3j I 4_u LuJ I JIj <d I -i I j^eJ I p ^ia^j 

4 4-XJ jUe_iVlj II (J—* (>-« 

4_ijSLuj ) 4_u I j JllA^j jlj_« (j-a La 0 ^.'V~. (ll j 

4 (<LlL*Jj 4_ujj) 4 _lLujjjj (ijjjJjjLj_ luj _ ulsj 

£■ 

£j-A CjLjJ-4-C ^-B 4_J_ujLuj^I L^jLj^SLc I_^JLl^tJJ 

♦ 3 Jl3jl 4-II (jiaJ^lj 

\jtJ~r II.J <^1 4I1 I J^L>. ^jjO jIJ^ til (j[ 
4 ( jjj^LaJl 4^)j i^>I jlLI Li l 3 c £yA a LJoj 

L Ijj-XI£.Lb) J^LlLI 3jwLC.J 4^ T LSfc_tl_u^aJLI 4 ^LliIj 

.(jL^Vl^jl 
:(Lice)JuOJI :lilb 

^ 3 II 4_3fcJL5e_4-tl J _ JLC. C_jl j_uiitJl _4 (J 4 311 

LJ lj^LU->«J 1 4 3 ^J) ^_ujL (jr 4 4 _u3 4u2JJ9_U ^B J_4^3 

(lj! ^>i 4 11 4-Jujj 1») jl ( 4 x>JL>«-4-1 I 


. jLuj^ri < <^>j jJ I 4tflt 3 j^u 5 :(V*— ^ t ) < J5 LloJI 


. (Subclass Apterygota) 

























jrMf 

g-jjjt qj * :(£-U)jSLaJI 


:(Frog. Toad. Rana) :L*jIj 

^1 4 JjjJl 2 __*jJlc. CjLuLsj^lII £oLa_JaJl 

^Lajj^is :4_ l^iAj p <«V1 2 _ 

4_<a5j^is jl > ^ "< >U jl 4 J_j jJ! 2 c-J Jlc. CjLuLcj^jJI 

• ( Subclass Anura=Salientia) J_jjJI oU jjtn 
2 j^_ 2 JI 4_L^LaJl 4_uaiitJl L^JL^jL £oLa_JaJt j, jgTi 



m 


j~x _lIJL Ld (J_^_ 2 J! q >m (J_ 

Ljc^ z l- 1 ^ |^ 1 _ t_u_ ^ ^ 


J^-Ul _U! I JlA CJJ-4JJ 4jj__jIaJl 

Jf 

I^I^J £j. 4 4_L Lc. ^ ^ 3“O ^ ^ 1 4^J^_4_4iJ 

9- 

4 £ j £ j 2 j 4 4_j^_ 2JI 4_4^1jo Mill <?J_LseJ 


LfrQjLir~ ( dj Bj^oSdl 4_iJL?e_4j 4 2_ l^jL^JI 

3)|^ 4 £jaloj jl 4_1 jLc. ^-l4Q&j JLlJI 

* 3rA^ ^ ^3' M ~ 3"* ^d I 3>^- 


:(Anoplura) J*2]l .Y 

3 )i m< iVI ( 3“ 4 cJ^ ^ lr ^_Iu_L*J 

313tP* JS I (J I <**' -L>. 4 2 JJ JLl! I Cj 1 JI^_peJ Ij 

4 ( j-^Ldl J o2tl (j—^ 4 —C.jj ^ jJu 

4> j_& (3— 4 (j-^LaeJl 4_c.j_i 1_tiajl 3)1_ ujJ 




3 - 4^ ( 3 ^ d3^ ' '* 35^4-44-^1 4 < (_' 4 ^jJl 3 -^- 2 -d 

~ 9- 9- 

4^1 3—- i -^ ^ ^ < (<^Ji 3 ^^d^dl 

djujulu^ 43 UVI ^.Ijul 2_i Lb 

4- u-L4i-<3 1 ^uljjseJl 4_JI^ Jiu 14 j jj^iaJl 

lAj>la■>• I 3)— 4 (j?—d^ (j—3)— 4 ^^dJ 

4 I 3 0 4 Ld I 4 \ L)I 4?J I 11 S> J-A 

4 3 h _JdLJI 4_Ic. jL»_4-^aJI 

UjJJ 4 3)Lp-2Jl (Jjjjjj 43^. oLlLiJI (jJjJJJ 

>3^JJ » M) 2-4JJJU ^J! dJJi J)JJU 


j3L>* 3 )_^ oL_j9jJL?e_<dl 3 )_^ 3 -^J> 

1 d 4 4?J 1 tr 3 )— 4 ^ ^ M<J 3 )—^ c ^JLl 4J42J_4_4iJ 4 4JJ I 

/ (_ 7 ^ 3)->j, o ^lJ1 33^-*-I3 4 3h_ 4^3 L3L1 

(_$lj dili Ijlj (jj jJl (^ho-LUJ Ij L LLC. IJ 4 3>^peJl_ ts*l\\ 

£■ 

♦ o\ Id 3 y& ^4} 3 >Sdj 43 ^*^^ 


.4_tjL4j^xJI I :(o—^i) jjSLaJ! 
















y£ ^oLLiall 4ulutu_ lu (jJlitJl ^Jiit 


£.Ln. U dJJi Jl_£|j L 4-4 J 4^_ujJ-4 ujIu^. 

) 4_<a]|_$J ( 4_4J Jl3JI j _tua_4 jl_jl ) uj1u£ lJ ^ 

((#>«) jisvi ^JLc. oLLiuSLc ^Ikc.1 ^jl t 

J_j ) ^ ^ ^ ^ 4 ^ / )\' 0 4u_ xjj 4 n 3 n 4 I ul ^ 4 

<—SjutJl yA 4_cj_t_> ^ 4_u 1 la 1 < aj (_3 1 1 ( 4u L^^-l I 

(jJ t-uTiJ ^_l>. 14_c. Jl 3 la ( ^ ) L$o dao^tj 

i 4_U LLaJL-ai] 4_JL>J Jill <-_<jljUJeJl 3 Ju JlC. (^j^I £oL3_la 

lJUb da_ uj^ 33 j 4 L^TlA^ J_Ic. Lcic_(is IJ_ ths*. 4j^£Lc 

4u3 (jaJLaej 4 ( 4ut-3_ t *—>) MJ jJw I 4 Lcj 4_u IdaJ_ud I 

♦ 4-jj1 \r)\ (till 3 Jlc.1j9 yl\^ 4-^^Ila 3ju_£ 4-C.J 3 

: (Blood) ^jJl : Lu-u4L>> 

£Jj UJ 4 ^ IJ_3J I d^jlr 4 (JJ-U I I (Jj I LU ^ jJ I 

_II olj^ j^)_4 I_LtlL-t/l SuJ 4J, ~<V~tl 

4 Cj l^t_i4_4^JI JuJudl ^Jl 4ll_laVlu *4!_laud I j 

JjI_ t-u yj£ 4_1£ ell_IJ _*JJ 4 ^y _a*^M CjL^j_luscJIj 

:4-3jllaj ^ ( Laj-itaJ!) ^-ulu <—3ju u clufclu j. 3<^l 

Cjluj_4j-£jlj ^_L5e 4-u^^lj d Jt *Jl (J—^ (J-3j 

9- 

yA OM r3*>3tl £_43*J 4 ^_lxOcJI dju*d t, 3 h V 4 

^ ^ ^ ?■ 

^HJl ^-uljuseJl I_lad e_JjL?eJj 4^_ouseJl 4.lju*J 

4^Jjj5cJI ^1_SlIJI (^JLc. JLC.1 t dJJ 4^_taOeJl ^1^ 

.^U-t-tOeJl 3jlj_>. 4_>.j_i (JT i^- 3 tVM^^tl ^ 

t^jJl _3 lLs ^L3cJl_t-^aJl 4>ll_LC. 

o' vi . p -p I Cj M ^ 4 L$-5cj I 4 L ' i • ‘< ' 

£)jjJl 4_4 ^j Loi3r 4-3_4Ul mi 4lJl 


4 3 j-J 3 Jl 4 _usLs^I J_^j^?Ij 4j 3311 31 j^oll 

♦ 4_>.Ln-u-U 3jL»_<dl 4 j jJL^Jl ^1 Ju9^?lj 

^jlj 4 4 _jjl^j 31 ^lL3 tiaJl ^yj^ju I o^cj 

l_L%J I L^-hjU J 4 4-t-uJ LjJ I cr k- I C-lC 11^3 ( a I 

4^.L^Jl ^jla-udl 4 _uI£LqI £~a 4 4 mi 1 Ldl CT k- 1 miLujI 

^JLc. LpeJ 4_t_aJL jJI (jric- _tiaJl (jTa-UU (^jJlj 

^ Si $■ 5- 

*(j3sjVI JL^jl 4 Ml3^ jl jLse-i^l 

4-4 J 3 01 t to jlj-4j _‘-‘d ^Jl 3 Jail 

£j\ JuJlIIj C_jIj irtJl ^j_4 43_t_ajj-£ 4 j ilia 3 tl 

4 4-lc. 3 Juju Cu _ A i 4 ^ 4 3J ‘‘\\3 31_3_4J 

S’ S’ 

I —L.u y I 1 ^ y lu < <* I L^J 1 ^ 11 ^-LaJt A & 

43jLc.jj 44 L 4 JI ^c_3i-4-II ^jiajuJl j_43a^j L^jLp^ 3jjl 

I ) ^ ( II L) 4^^^U-4-I I U U yJ I 4 yj, U4J ^-0» 

CjL^juJI iJlAj 4^_j _Lt/luitiL Vjl ^><3 m (^^Jl ( 4 uuj3 

^Jl 3_tiaJl 4 u_lA Ju>*Ij 1_Aj- 4-1 J—4^ljL_sl L^J (j-a-d 

S- 

C-4-l>. 4^j3jjJI 4-Lal_ uj^j "3 /"tl ljujj 4j^4lSdl 

S’ 

£j£. y ><3 /" tl 4_J_4 Jl! ^jMJl ^_U?e_i_4i^VI y^C. J__4-^UtJ 

♦ 4ulajJl ^_3ll 4-jllajj c—tlajJl J_L?eJl y-a ^j-La 

4j^? t^jlu-cU^LI 4j?tC.j^4Jl CjI^_ 4-aVI yjs ^lL3-43aJl 3 \ a 

* f. J* ^ 

yul a^ I JJt 4 jL^VL j Jl3j 4Jj^la CjIiLlu.4 y-±£- ^-4-t-u-j 

9- 

yl aju j^JlU _f3^3 4 11 (j^JJ 4-^aJl ^j-U-tSdl ^j| 

4 ^-L4PeJl 4 _j_3j (JT 1^- 4jjla y£ Ju ju J^ ^iLLiaJl ^1 jjl 

. ( 4jj_) 4_3j_3j JuI j _u 3 J_ ljj y-^Q (—kc.1_laj L 4-4 

Cu 1 < > yy j & 11 y .4 11J c. y 1 i_4jj Mi ^J_ 4 -?c- ^Jl 3 t3aJ \y 

b\£ UJjJj juSJI (_U_iUJ 

(jlj 4 _i^Ls- 4jjl_ luJ^M SLo- JJl^j jLLai-^l £ys 

• L ^ ijJli-4 O 3 ^01 0 ^^-j 1 a ua ^ I 

^r* 






























lj-l4lO I l_0-3 * I jLl^ I ^ 4 (if Lo^ t Lib 5 I JJb 

-r ^ 

4^0 La_ JdJI 4_}j9k (j^l (j—o-L^eJ (J^jJl (jl^ w lo* 

?■ 3 

I^J Lib , 4_ jj 3 ^ 4 U_ilaJ I c_t_ ILl£ ^ 1^ ij £j I ^ 

ji 

4^ol_k_ l^JI 4>JJb 1 <f L_k_i!u5o ilLj 1 < I vOI ( (i^-oJ 

Lc. Jib 5 (J_uIj_ ljj I ill_*_o J—ujj^jj i ill] ^j_oJJib 

4JL11 J_ U4 J L3 4 IIJ ^ ^ <f cJi c ^ ljj 

4jLVIj jL^jVI ^o Ij 7)11 dl La £)l£Lb 4^jJl ^y^jlf 

* Jj J s. 5- 

I^_ib 4 1 LoJ j <_^_b Lo jl 

( jauJj 4 ^JlJL L LlIT oI jL_b LJI :ljJLkb 4 ^jj_c.j^ 

(jjl ^j_o :1jJl kb _ uj Jl£ 4jI^ : jLib ic-jl j <2, LcJ 

# 9- 

VI ,UJI £j-A 1L mi LlLuIjI JL5C_) ^J-5CJJ 4 Ljj^e_<_<j 

^ ^ ^ ^ 

£ol ( j y __ujj_4a L :4J IjJIj9j 0^jLb SI_ Lm if LoJ <aLju>*j 

J_ 4 ill] ^j_OjJb 4 ^ JlI I I Jufc Lee. lJs _tfuSL ilLj L<J 

^ib 4 ^-^.If. lJj_4jj 1_c. Jib 5(J_ulj_uJ ilL*_o 

^ ^ * lirH ^ [ (jr^ ^ 4 1IjJ_oJj 

^sojOii j jb^yi ji 

^jl Aj^U.11' (_jl_ oaJI ^ If- <lLu_umJI 4jVI 0 s _& 

■>1 j-^JLi pJj ^j-JJIj ^j_JI j^JI^ 

UJ ^ ^ 

4CjL_jLlI]I ^ <a ojL_JIj j ^j II 

l_JJ_L^Jl (J—A (JJJ ^ tf J _II 

^__j 4^j >>lj^aVI (j—^ Jl_jJl*JI J 4 ? (jj 4(J_j_t-^l^t^Jlj 

1 ^ 7)^7)} ) _iLscJI (j—^ J_jJ 3 ^iJl £oLa ua JL 

4 ( j^lj^aVI (j—^ JuJljlII J_L> I_^jj Jl£j 

4jJ _L^OeJl CaLLmL loll ^J—lUl ^J_II llLJjSj 

3 I JTtJ I J_*J5KJ I ^ JJ I jgseJ IJ JJI L4/Jj^iU IJ 


4 1^ 4J 3 luja 4 JLII 2J Loj^ IjJ_4|j 

(1)^ ^ ljj ct—^ 4 4_j Ij (^jJl _II I JlA 4_jJfcLc 

t l ♦ I- 

4Q^f.j^ ^^4^4 ^jjl Uj :Jl^ JthR" L>i ^-Jr *—' L 0 


iciJJ j 4-lIc _aJ J—^jl :4J 

4 (J.U oil j_&j) ^)L_bjIaJl ^ ^jlf 4 JJI J_Lt/jLb 

^ £■ yj 

4 LI jic. (jj—SL ^jl I^blitb 4 LL _ ui 4J_o i_a_ t-^b 

S. u, >? 

4 jJa^Jl Lie. lJj _caSL ^jl ilLj LU ^ol :^__<_t/j_oJ IjJl_3b 

4 4_)J Lf. Jib 4(J_ulj_ Lu\^ liJL-O 4 ill] ^J_oJJlb 

IjJ uuJJI 4 IjJLo|j ^ib t jJi2_oJI lJj tfu^ 

1L m,i 4 J (_uJ I iiUj ^b u_u lb 4 J-LI j uj 1^ 4-»_o 

9- 

J ^-Ilj L)^ ^L) -4 

Jj ^ ^ 

^^jlf 4 JJI J_^JLb 4 ^ < o "*1 I I o I j a : Ij_J 13b 

^ASUI ^b 4>j3l Ijlj Ulb 4 M£]l 4_LJ L4ib 4 jlj^seJI 

^ 9 . 

LlI £ol ^ t (ij-o L :ljJl-3b _II 3 n V 4 jI I^j^ 

ilL-O sJ ' " J ^5 4 ilU JI ^j?eJ I Llf. L-k. (J±ij 

4 jljJSeJl ^ ^ <f lJs _LuSlb 4^JJ LcJlb ^J-ulj_ ujI^ 

Ij_uj I Jib 4(J_ulj*J_t/l ^JU 4jlO IjJ_UJ J^J 4 I^JLb 

9- ' I 9- ^ f 9- 

^J t u^j Lb ♦ Ljj^ I j_ 3 t I^J Lib 4 1—j (11 ^b 1^^^ "»»1^ 

3, 

£j-a ^jl?cj ^J_II _gg]l J 0 kJl ^__^_iif. 4 JJI 

4jj^l 3j, Mlf J^jJl (jLlb 4 (l_JJ_l5tJl (JJjJfc-O 

L :ljJLkb .3 j_kal 4 j^Lj L^Jlq Jj^_j ^Lb •^1 Jl 

4 ill! ^j-ojJib 4 J-o-kJ I Lie. lJs_luSL ilLj Ll! I 4 {j jlu yA 

4 kJii^b 4 4jj Lf.jib JJ^Ij^l iil_*_o 

9-9- 

4_*-o Ij] uijJi ^jlj Ij_Lo^j (jl 1^1 ^4 J_oJi]l 

yjuu ^-Q-t-u 4 £jy£.y£ Jl jLC ^<jJL>. ^Jb Lo-X-U^ *^J-4JI j- < << I 
£)_o ilLoj^j il<_jl ^-klj I_o :^jj_c.j-k] Jlkb 4^Jik_ Id 




























9- s* 

♦ 3jl£Luj CjLaljJfcl c_jjj 3 (^-u-uLa-a ) 4 3U < a ^ C.ulu ±£I 

jf 

C-tx^j3 l 4^e_3_ uo ( W) £j-a 2jJ j^lII 0JlA 

Ju9j 4 ^ ^ 4 A 4J uj 2 cj Jl3J I 2 jj^ c.j^i] I 4 *JJ I (j—^ 

^ £■ 

CJL?eJ (_pJl 1_ c_j1_2jl!I JJ_ ua 2jJJ^lII £ j_A dOjjl 

£■ 

£-4 LLajJ 1 4 ^ t (IJ-A (J- 4 J J 4 L 

t 2jS/I ( j t _3 *:L*. J_II ^Jj£]I lJs _4-^jJl 

♦ ( 3jj _ lu £j-a ) XX 2_j^I ) Laj j_ o—z*-* 

^ifcJjLlIlj jLst£.^M 4^-jl L^^J I JlAj 

£> £■ 9- i 

^L$_n i 4£Lc 4j^ t4jjl 4_jL£ ijr -^ 

.^Jj£Ljl (jlj^2Jlj (J-^J dJJtb 


C_jl J_*jl JJ_(l)— 4 ^JJ_^ (J? _^ 4 4JLptH_ U±A 

^$-9 (^J— /A _tTu-^Jl j 3j <a£Lj! 4 J-aLiiJI 

J Mil Ml" 1_ &Ji£ 2_4_J^lj 

J_l3 C-< *j9j 4_jitJ j Ij C_j IJ :v L 4 L> Lv 1^ a 

<jT j2i I 4 3 Jl_j JLC. jJjJ <4|=|L ^ , 3 <^> ^ 11 4luu 


FT 

9- 9- 

^A % $\ (-JjL^fcJ (J—A JLU 2 J_t-uJJj 43 J^Utjl Jl^LU LAj^ i 

(jljJLt! u If ^L_Jj ^ 3 n 4 4_3jI _(_aJ! 


^jL>* 3 J-U ^Ju^> 4^Jj£UI 

I JlUj-A (j JljJ 4^J jL$J ^ <UjJl 

jj^_uI 4_jJj*j ^_uj I J_c^fc3 4 2_ 4 _jj4_jJj^ 



.^Ij^JI :(1-M) JSLjJ! 


\rx 



















\rr 


:(V-U) JSLuJI 



















AltaJI 4JiUijJL>w4 <^-3 j-laUL <S.lL^ <tiil J_«L S-^jjiLJI S-jVt OJI-fc 

\*£ajl£j3 j ll u l j uh^ £ JL>> l^J^T t J_J^n ljL3jJL>«-$J 1 4JL& ( j-4j l4£lx£~>> ^4^Jlc Jj 

> > ^ 

jJlUcJJ LJj^aUj <L^>J JSJjj iLfc.S jJLj jUIj ciJUi £-4 i3JuJllu 4-JJ.2 

lJuS l)jj> fo*4j l_JL£ CulS Jjtf I ^jV itiJLIi 1 ljj^jlH 4juj 4_*jj*SLH 4jVlj .Lfcj^j^j 


jj LglLu ^4 J^a/Lce^il .L^-iiiw 4jtJk) ot I ji I j_>JJ I Ijia t~i 

i JpL>iiI 4Jbl ^Ijl_jI ^j-4 (j^S3 (j\ X[ u 3 n ^Aia J-li^j p_J A^j_SJL>*j pi p^jJ J5Lt- c ^v 

4£^j &j^uj3 4_C-jjjfcj ^loJ j <6^ ^jv jj j <4_dLc J JU ^111 c^uLu^J SjJljLqJ I jj | ( ^jL I 

>4^1 V JS j> j^jJloj 


\ro 







^_uJlULa j, ^ t 4-J.C. Jl3 Jj l g L$JI i t \tVi V 

# 

(jl^ ^_iiLj_u_t/l 3 Jl$J jl 4 Lllsj 1 t<~iC g\ JtiJl I 

* ^ * 

^jIlLsjlJ! L^jI 4_bl_I jla t L_aj L LsL*. 

^ UJ 

^ JLL4J 3 JL^J L_^_t L^Jl ‘ laLSU I 

9-9- 9- 

l L^JJJ cJb (j—^ I U^J Lu I ^ 3 Jl3_3j 4 ^_t£. uj I 

Jllsu _<-uJ SJjLfc 4j_a CLl£-jj^2 J^j Lc I 

J^jseJlj .djI J_*_4 ^^3 3 Ji ~i * gJ 1 L^jIjjI L^j 


4jI^ Jj i » j 11 £.L$Jl V 

9- 

4^ I Ju-^ i-3_i^ 4 4_^<-g>. 4_^_caJ I 4j 

■f. 9- 9- 

tljL_jl C^JLj V 4 _jI tlLIi (J—4-il _4 jLc. 

9- 

j £ J !_>. j J u^j Vj £jjq (jurtm 

0* £■ 

3 JjJ— i (JJ& <U—lo^. 3jl<jV tiJJij (J- 4 

^LsjjVI cjS Ll$JI ^j^LiitjVI 

9- 9- 

Ju £)l J_l3 CjL^jJ C-c—UJ ^<s 3&JJJuJl 


♦jJt_uJlj JJjjlIIj i ^ 4 j^L?cJI 


2 Ujj 53 I 2 uVl ^ 2 L^U 4 l oVVjJI <>» 

t ^ ^ 11 ^ ^ t u ^Jj ^ | * t 

IX S- 

^J-4 [ g X <jj L A CjLL-^ £j-4 <j! <— 

^ 1" mi 11 (_t 6^ 4 4_J Lc. 3 g. LaSL) g. I lI ^jTa-LtJ I 



L^jJU 1-4 Jj4)j <iJL^»-!j (>LLlu 4l JL_^>JI :( ^ 0 ) (JSLuJI 


\r*\ 













Jl>Jj ^LLuj 4J La jL^seJl ^yaj 

i^jLaL <a 4_I Lcj ^(Camelus dromedarius) 

^(Camelus bactrianus) 1 

-i ^L Ljj_<IojLc ^ I ^La_ujjJ I L-t-u I (J7 ^ j mh n 



t-SjJU L_a ^l—^Lcaj 4_J JL_^>JI ^j—4 :(T-^o) JSLloII 


^rv 


o'>^' U A-CJseJ L_< tlajdl 

^ju (j—^ L$-^ 1 _ <d i^l __i_u_a C-< _^t3 

4(Jj^M ^yA *)\£ 4^jl_LUJ^I (^- 1 ^. 4 4 _Sl)I 

CjL_jlj_t5til (J—^ 4_ C.yA£ZA 

(Ruminant Placental 3 i 4_ua_t jTuaI 1 t 4 _jj JuJl 

0 ^-tt ^ (a^i 4 Mammals j 

(Even j-jL^^n ljLjl ojm lj£ L>J! lj!j3 ^_<_uL 

♦ — Toed Ungulates = Artiodactyla) 

* 

p uu L l_3j^ju 3 4_1jLc. JjVI 4 3 /_ 

L^j 4 (Camelides) ljL«JUj>J! ji ljLJL^I 2 ULLi 

: L> a (JJ3 

. (Camelus) • 

.(Lama)LaMIIj • 














L^JlLa ^JLc. ^ (jr^- 

•>»■' olfcP' 

Lq-Al tor I ^j_JjlitJ_4 j i lJj _il J_ 

‘ ■ 13.'d' ^t! _t lll£ SjJLill «lL)( 

utJLaj 4 4 _lLcj 4-3_t-^Lc ^1 *Lu! JUj 

(J^ljlII J ^ **“ UJ ♦ 4_ub-$Jl 4_i_c^Li^eJ 

^JLc. 4 _uj!j ^jljuajj3 4jl_t^aj^l 3 jL>* 

& 9- 

Lq-A 4(j— £j£. £- *~'J ^ 11 0j_ctO^J 4 Jj^-LaJl 4_ OJLC. 

^_uLfc (J— 4 3jL>Jj JSLJj 4 4 ~(jjj (Jl _ ae_4 ^J_4 ^_uj^J 

9- 

c_>l Jufc^l 4 _S_lLd 4<—3iitJl ^Jl ^ujl3Ju_$JI ^-jJuaJI 

l i I £jj* 4JU^tJ Uj 4_JLsjJI { ht^ Ijjl!I c_j^_lA 1 o^j 31 

^J_^til ^-3J^ ♦ 4jj I J-^ _JjIsLjL^JI ^TtSo 

4_t£L<jj 4 4j3j_3 _ lIl/j U ^ < a cr WJ I 4 Lj _noj^c. l t 3 m< 

9- 9- 

♦ i^il (JJ-i 4_x^^_tTuJl c-jLio^VI JjLu £j-a 

?■ ^ 

4^jIj j, j» (jljil <j-Jj (^U 

jLajJI ^ya 1 <1 ^"_il2jJ ‘ gjj£ jjt _ ui 1 <ig <a 1 * <"^J 

3jJl 3JI L^JkLLa^.! 4_LlI 4_i-^L>. 4^i.• tl 

j-LJ (j^jljJl J^l t ^' i tVlj 4<—3litJl *LlL>^I 

♦ Lo-4^ jl* 



4jIj-3j ^jl_ luj^\ J— Cjju^c. 

J± MjU IjL&Jjl CjjJfcJjlj 4 4j_UJ Q^JLs _L4i.<^>» 

(The Eocene Period) j 4 c 

, X 4^UJL>JI 3L^>J! j>^d ^_<_uLj 

4jjljL5t u^Jt ( ^LsLL<dl ^jslI I J_^eJl ^Jxljlaj 

jl^J 3 J (IuJ j>- l < C (J 4 4_Lv l_3Jl 4^LseJl 

t_X^^ « g. ill_ jujJ I _(J 6 I 4> tJ uij 4 c_4i_i_I 

4 J.IU 4-LU-<^ ^]| 4jujl J_lS ^J-4 4—4-tJ [jLLLUJ I 

C./-uj Lc. 4 jj*J 4_c. 4 4_jj j^*J I 4-nTu 

4_ljjjl!I jL^eJl Cjj, nil il 4 Cj ^j-uz±z>~ c_j 1 
Lu-uL^ jj^I ^1 4_uj^jl!I 4_nTu 

9-9- f 

jI 4—Jj^J^J^I 3j^_Jjj3cJI 4_j _i) LjjjjI 

tiJUj _ lu^/I ^j. " (3—Jj-ls (3^- ((j—uljuVI 

.JsMJl 

^> 4 ? 11 1 U 4_ijJ^_4iJI ^J-4-^sJ'! 

4_j^ 14__^l_5cJl 4 j^Ijj^ _ 4^dl ^ ^ ^ J 3 nil j 

_4-4i-<^>. ^Jl i^SS 4-bLt-LL^ ^lL^J _(_4iJ 

3 J_*J ciJJij ^ _aeJl 4^j_Jl 

4 g. I _l^J I lJi_j uz j I 4 J 3 j ! j >- 3 J i (jyS 4 jJ LlLc 

?■ Si 

<—3_t-^aj ^j-4 I _ (_uj 4_jI ^ lr 3jM-C: 

^ ?■ 

^A_L4 ^ # ^^ * 1 “ ^ ^ I 

j-jla3_ lmjj _lu jl ^LjlLd (jj-i Jl^IjJI 

9- 

. 4_JllILc ^LjI 3 Jul! dJJ 3 ^_l3_?cj 


:J^seJJ 4jJU-4i5tJl CjLi^aJl £j-A :Lub 
Jb ^3 L ^^ fc} ^ J 4 ^ 4-o^eJ I 4-4 lit 

J_4_3eJI i * t \~X-C ^ _UJ Lu (^jCaJ! 


(^ jJ I 4_^£j 44j !j 4—j^LC L>«-ti3^_4 I ^ 4 / lj : (V*— ^ 0 ) ^JSLtoJ I 

4 {j JU U LU i L7 X^ 


^)-4J 4 4j}jJI ^1 (_UJ lj 4 4^JL5tJl dLC-J-UU 

4JLju ^nl I jJlj ^1 JlslI I j g. 1 <d I 'byj-Si Cj Lu^ 
























■* f 





.LLco I ^ * “< : (o— ^ 0 ) ^5 LloJ I 


L^jI I ^L <-j 1 >^>j ^jl 3-t_ml^j 

4Jjl*J Lc^Sj^a 0J_ lll >. J_<L ^ JL. 4J_l*j 

4j_u 4^j^eJ L £ II j LuJ iJ (_^Jj * L$JJ I j^v ^c. 

£■ 

♦ 0 JLluTV 3jl j^V 4_^J_i LUl_jlaJjJ 43 j^Il! 

J_Ji - 1 tL'A lljLv J_^d] ^4lJI 
3jl_stJI lJs_^Ijjl!I J_<^?ej ^ I** IjjLJa l 4_ 

CjLju_uJ 4uajLLs 4 jLLc. JLsjJL 4-Lo-se-^Jl 


cJiitJl 4_Lufc ^ L 4_L_ lo-u.4 J_<aJ?eJl ^Ijl_^Ij 

J_<a^JeJl ^-IJU 4l*Lg Ml (jjJLtb^ ^u_ ujJ (j^SLaJl 

^ ?■ 

^jl 4_^li]l jLsjJI j.j M<tl 

*4ujL<JI 4J-LaieJl 4 jjuJI 


4jjJw|_4 J <. 3j~<^ J, ♦ mM d^Lt-d J_<^5eJl Jj i j 

♦ jLajJL 4 -iL-^LjlII ^LjJI c_jj_l& 


ju LJl ^c. 4 >jLlJ (j ^ j3 I J^jscJI ^jllj_ lu JjdaJj 

£■ £• 

4uaLu_u ^Lajjl ^jl 4 ^Ll^?L I JlA 3jIjl?£J 

t ^j-u.3-iluj 1 3jlj^5fcJ jU Li I £j£. 0j_LO> 4_uJl_C. JUL_LJ 

aL _caJl 4JiiaJL<a <jj _&jJl _ j_i^ 4_u^ J l£u 


4 ^-f-toeJl JdJj (j.u.<uTuJI jl mm )\ (JJ-i Jj-3tJ 

9- 9- 

Ja^sJI Ju9 fufcutlt jjLitJl 4_ loL>. 

V t4_c.LL^3_ ujV! j Jl^ jho Mill 2_*_il I JucLjlLc 

^ UJ 

♦ ^ wLt-uJV- (^yA 4_jtSL^_4 <L>. ^1 l^J ^ y&^yA-U 


4_ui ^ J1 uuj J_^tU 4_U I ^ L>- >.\ 4^ 

(3- Lv j t ^ JSJliLJ I ^ ^ * << L t_ Qysu c Oj Jll«^ ^J_3,_lu I 

^ ^ 9- 

t4_i^j (j—« 4_i^j 4 _^j I_ <1la Jul_ lu j 1_Jajl 4J 

^ °* 

4J Laiw C1 <_jI£ La-^o w 1^1 (j—^ 4Jt$Lg3J 


.CjLjICjI _l^j^j Cj!j-lotcJI 



^_ lo> ^JU c^ljo Ml JJIJ 4jU»J JlLsti! I J_A ^jl 

I c_^-lu_lI I 4jj 11^> t £ LlluJ I (J_$_^J I 

4^jlrtJl (jug Mill 3jlj^v 1 _Jajl 4_j^stJj 4^jL?eJl 

♦ ^jLiJl 4_j^J j 1 ^"1 9 mi I t \\ju 4^lj 4 <^>liw /t 

& 

jLluHjI 4JL2j jllL^j jAsy ^jl 4_bl_I Jl& 

4jjjL?t>a ^j! J_3^ Jl 3j I_ i 4_x£ 4 _j^jljl!I JJlslII 

•3j^' dw>k <!>*■ 

9- 

^Ic 4-^1 Jl^l ^Lajjlj J_^?eJl Jlc. J^U JLC.I_LUJ 


44_jJL»JI jLse_LU^I Jljjl L)— 4 J^ Jj^_^ clh 4 

433mi JlcLlujj 4C_jI_lo^.1 4_aI J^l C-l5cj La JjLuj 


1 dJuL&> ^ /,, i \ a | j>LL§ : (1 — \ 0 ) JSLoJ I 


























4_j£j_ uJl e_al_Mif VI Jjl_25 ^ If 4 j9j_3_C_JI L_JjlII 

£■ 

JjL>. Ju9j .4jiJj (jl (JJ-i (^jUt_ <^\\ 3j _iiUJI 

4j?eJLaJl <-j! Mif MJ L_Jj-La3 _ jla J _gjae-U ( 

JlLa til_Ijj i^UJI ,_gjL»_i^aJt {_j£ ( _ 7 Hll 

SjJlJs J_«^JL! (j| <±j_p» * (Halophytes) ^L^JL>Jt 

^ UJ 

_ 4 I _ 3 3 j _ JlS Cal _ JL 4 ^ C_jLft_ 4 J _ t-u I ^ \c 4 _ 3j Lb 

9 9 9 

jl 4_ ^ ^ J-pLjl £)jJ (LjI_ uu£L^\ DJ _& 

9 

_t^aJl ^^Lal JLc dJ Jj / a _ uj 

4 I^JJJ L^C-jlI Ij 4 J)^-4l L<J^-dJ 1^ 4 ^^ _ U -lI 4_4iJ Ij 4 _4-U-I l£U 1^ 

ft & 9- 9 01 

L^_a !^VLaVI 4 >Ila Ij JSLj <j|_ i (_ 4 

CaL^Jj^aVI (l ) -4 -i I J-C.I 4 J_^eJl 3l_p* 

J_<^5eJl i*ll^~_<_uJ cUjlIj 4^j_peJl 4_LI_ loU <Laj^LII 

$■ 

^3 ^LJI 4 4_LlLatJ La ^Vl—aVI DJJt ^yA 

. 4_J I 4_^ LtJ I Jl jlc. 4-c.L^jTllu^ i^JuZ 


: ( J-<^?eJJ 4-pfcJj, Milt I 4— >14? ts~t]\ £yA : LULij 

4 3jC?e_<aJI 4_uu_tTu-oJl CaLiaJuJl j o^eJl * ) 

CaLI^.tseJl DJ _ it £j-A j-u£ _C. <—dJLitJ 4J&Uj 

_ t-uj La 4 4Jl!LjJI 3 J_*_<aJl jjl _ tiala 

3 Juua-Sl ( 4-0 Lai1 ^-uLSVl) ^_tojL ljLae_4 

0 » ^ 

^J_4 ^_LJ MJI ^CjLI _ !ujl ^ 4(_^JjVI 

4 jl or J—jjuaj ^_ j I L$J ^ "11 J JulII 

♦ ^jj l^_4_4iJ I £yA jju£ ^LjI^ p ]i 

JjLa JJlc. Lc. *Y 

4_o*^Jl ^ ic J^ju jJI J Jl*JI ^ 

4Jj^ mi _jju 1 <j_xa 4 4 bLcJI 4_ul Jl*JI 

^ UJ 

JuJljlIL J^jscJJ ^ o H jL^seJl 4_lll Jjj * Y 


Cal_ IjISUIj 4 4__C 4_seCJLaJl Cal_<aJj-a^l (J— 4 

jlj_<aJl 14_due 4_CjLlJI 4_3_CjJl 

3 Jl-jla Lj — £i 4_j _L(j 1_3_11 4 jjjJ^_JL_ ud\ 

4 4_Ca 1_1 J J_£. ^_11 

^ yj ^ 

q-a Ijj_ c. (jy-J-fi ^—3 4 Lj^Jlj l_jjj_4a^l J_ILc 

4^jj-AJl!Ij Cal nljj-aJlj 44_ jl!jla % $\ 

4 _ 4 J^LII CaLLuaL_ua]l ^a IJ JlC. dJj^ 

L <^>J ^jl L-tJjaeJtJl 3L^tJ 

( J L_C j JLa 4 4_<a-^-<ail CjLl^LLoJI Jl>^I 

Vojlu^ j _ ua£. 4_Lu.<a^>- 1^ 4 J^?eJ I ^_LO> 

CaLl^otJl (_ 3 —^L jl_4-40^1 J^>.j_ 4 a J_A LaJ 

I a 1 JlC. j 1 (^ 1 ^ 4 3j, *f a 11 

£ ^ 

jSI 4J ^-paLn3tl I JlA dJ Jj t4_^al_c 4 3 t^t ) 

jjfcj 4 ^LLjlII _4-4iJl£Ul j^j 3 (jr £ 

^ ot^Mtll 4 JSLlA a 1 n J^seJl 4^.llLstJ ^_«l 

♦ 43jLu^3»j 4^11 


I 4 4—4n g t I L-Jbtl I I 4 4 4at 3 j^—us : ("V— \ 0 ) < J5L -uJ I 

. 4_<S^.loJ I l_> Lloc, ^ t JjLcj a j^Luj 
































SJUtJl ojJt t LjjJ^ ^^ ij. 

1^ J—U^SJ 3 J_^J 4 UJ I C_J J-LU ^C. ^Luu_UJ^M 

3jl_5eJI 1_«! t J_«l£UI j,^ M<tl 

^<n4 4L_aUeJl ^1—*_LaJl Jjl—U £^4J 
1^ 3 J_^J 4 UJ I C_J J-LU ^Luu_UJ^M 

*£^_luj^! 

3jju J^tj (_^U 3j j_3JI J_$j3cJI 4JJI c_ukj *"l 

4 4 1^^-t^aJi ^Ijutil jjLu£2_4j 4 L 4 JI (2^ l£ 

l_ 3_* t^2>j 4 j JI ^ tl dJUt £^Ju 4 Jj9j 

C_Jjui (_^JU 3j Jl 3JI LUJ ^LLa^lj 4 ^jI Jl*JI 

£)l JlLc, 4 UJI ^ J CjL_L4^ 

£> 

tiJLJj^ 3jJ_HI 0 I_lor Ij tdJLJi 4 _jJ>Jj 

4jjLjj (G_IMI Jjuuu 4_ijj ( J_4 ^cj 

£ <4 

jLLaJwl (j—p^JuJl (JJ-i ^4_uuij Jj_*^JLj 

3 Lpt-j Us <-dJi ^jL U-U 4 4_pt_^ 

♦ CjLjI^_L3cJI £)_4 

UJ ^ 

1 4 r 3j^l Ju ju_4jj I_^jl t JjVI l_u!j*c. ^j_4j 

UJ ^ 

jjj i4 _l 2 CujJ (^ jJI ^Luo^l 1 ^ <Uj-4 ^—uuj V 
J£L) 4_Jl 3 Jj_*Jl £_-lLo3_(_uj C-t-p* 14_ Lj^Jo ^_u_l<j Jlju 


jJr'Li-_UjJ U 


jU 


♦ 4Jj_^_ujj 


(_C_j!j-iJl (j—«J 


£• ^ 

4_jjI £j-a l_uJUJI 4_p _tJsj (jlSU jJwl ^Jj, 3 Jjjtil 

4 4_t3 J Ju J j_Lc jju I j I 4 ^ jlo 311 ^c. 4_r. L_ uz> J Lv 

4^jjua (^-U 4 n>r 3j Ju9 Jj ^U ^jl ^Jl^ 4 ^U^^Lj I JJt 
4j jJIHjj UJ 14-nTu.t-HI ^-4-^ljVlj 4£.UJl j^I^j ^Ul 

jjj- 3" 11 _(_uj dJU jS 4 4j^ p "« 4 _uj U. 

£■ 

C_jj _uo c^jju ^ ^ >0 ) 4 4_j_aLlLc 4_SJu CjIj__jj 

Cjju-^ ^j-4 1 ^jr Ij 


s- 

^ ui> ^i i^-ri V 4 jjHUp^Jl <-—>U u^Jl (J—^ t LsU 

: lU^ii 

^SUj 4jl_5tJl j^jJl Cjlji (J— * * * 4 J- < p e -®^ * ^ 

3jlj^v j \\iT) ^ _Ir. 3 jJ_HI 4_ 4 JJI 

3jlj_seJl CjI _J— 4 (j—^I^IuJ lu> 

4 ^LlIj IjUjj 4^UujJ 14?jf/o 4 _j 4 toj^r oil 

(^jljj?eJl ^JlHI ^IjUj il^ ^-ll_^jl 

4 4_J^U 4_p^jJ (^ 4 Ti ) ^j__xj J^peJl ^U jJ 

?■ ^ 1 » J! 

^Lp.^1 JuJlaH ^AjU Jlju ^£Jl4 

^ UJ 

^»UjU3 ^Lt-ap. I £ UJl 4^4^ ^jl ioi?) i£^3^ * ^ 

U-4 4 L^jUj 4p-jjJ 3 jLjj ^Jl JjLjl^_peJl 

Urf^ i^pJl 3jl^ 4 jwjJ £U3jI 

4^Jjj 4? > 4 ^j_4^J l U l ♦ 6 U^J l (_^J l ^ 

U-4 44-4_<-4p* 4 UJl ^J^o3 1 U-^-4 43 jIj 4_4J 

^3-XJ ^jlj^SfcJl JHJI 4-J-4-H ^-4 _UJJ 

. 4jj^ t nj < JLHl 

^LJU J^peJl ^ lo> 3jlj^w 4p.jJ ^UjjVI *T 

U-UjJ U-4 4^-pe-t-a$VI ^1 JlitJ_ uj I 3 1 (^-U 

4 4_4_4_ap Jj^lj ^IjLHl J-jUHl 4 A OT ^j-4 
44 jjI^ 4_p.jJ ^1—3 jjI c j_ 4 J-^tu 

9- 

oUl^-ptil ^L-4p> I U (J_4J$1 jU I JlAJ 

* U»J4^ I 

4 I 4 JI <—Jj UJ (JJ J I J—4peJ I £_J-Uu LuJ . i 

UJ ^ ^ 

4 UJj LuJ ^-JjJ I 4 1 4 11 4jL4^ UI * £-JJ I_UJ I 3 Jljl! 

^ 4- 

c__<_tao-j 4 4J^L ^ jJl J^^l 4 jr jJj 4 to 

4 UJI J 4 4_4_tp.jL?eJl 3 jIjj5cJI 4p*jJ 

.4JjIJj 4J ^jjllu (^jJl 

JJ UJ I J 3eJ I ^jIujl! I J_4peJ I to" ujJ ♦ 0 

aI >L> ^J-A 4JjLlU U-tS 3 Jj_p^ujl 4 Uil 4-L4^ 



























jz ji <>• 

: 

c_4 1 Jc j ju£ (j—^ (J—J.3 CjLa t^J! 0 J it 

<-djJu CjLs_^JlA l_JLc.Ij 4 J_i^U J^JlitJl 

(_7 ^ L^_lJ| 4 J H O r^>ll ^<Jl (jL^Jl ^1 

fUjSJl <jlJ^li] J^MI) U-«J 4 1 V 1 i^s \ ^1 4_)V! 

ji 

(^jJl ^jlitJl Jtj-ujjJJ Ji ^ mijj 4 ( jJLitJl 4JL1I 4 _jL 

dJjLj ^JLuj 4 JJI (jr J_ 4 SJI_lojJLij 3j_lUIj ^LgJj 

4j££.Jb LcJj J Jufc j_u ^j-aj t4_L?e_4JI (^c-% 4_JLc_ 

♦ £j_l$JL*JI c_jj 4_Ll Jl$j3cJIj ^jJ! 


j*j _<_u3 LcJulc. L^jI 4 1_Gajl J_jVI t 1 JjX. ^j-4j 

^ lo^ Ja*j Cr JU T Jl J_^jJlj J—JI £-3 jG 

l^^t-u-G I ^J_>*^J I < «< «11 _\_iJ \^ 4 £ _L>- 1 ^ 

£• 

^jl^pw ^1 Jl>. 0J-itj 4 4_jJLjJ! BjlaicJl 

• ^ tl JpLitJl ^jl_5e_u-a^ 4 Jj^?l J^l 


iOj^LC. CjLulSUl Juil (jjStGJl) J_$j3eJl JLJU 

4^jIjG]I ^jL^l^JI 3JLv 1_ 

SJ L>. 4 j-jiaJi] I ^ y>- 1 J-5t^ _ ujj 

£• 

l^LLj (jT—^ ^Sl^tl]l c-x 4 j—^1 

JuJui (JIGj9 _uj 4 L^iaAJ ^yC. LajLjuIj 4 1 JLl>. 

* 1 ^ l JlGHS l^lu 




















. 9- Iji *>« <^>t I ^I : ( V— \ 0 ) (jSLtol I 
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lima 













i jl ^ jJLlu ^ ^ 11 lt^ t 6jl £o I ^ ^ iji> 11 <L«. ' j* M uL^I Cr~^ 

^L- J!j jJI w ic lJlaj I ^j—4 ljLJlSL^IIj 

1 \ <L^j (J L ^ - l A- lu 1^ J_^iJ f 4»4 _iS ^ lr, JjLJ 1 A 

L^sllclj I42 j-lu ^.ojl^JIj L^-lujJj IlvIj l-xILs ijis VI Cul£ L^jj^SLIj j-*-ujj 1 

♦ l g <iajjjJ jlIc j i I J-fcl JLec ^^^jl4 L^S 


Mo 









i I I 3.^3 4 ( ^ [3^* ) ^ I 

^\ (j\£ lJ^i)jjL*JI Jj l_Jt tU -^^l JL^ 

9 - !j 

403 d^. J 3 —atj ^1 4 JI 3 J*. (j— 4 / 3*3 :JLSj 4 

1 il 4 (dl33*. 3.^3 43 4 Jj_»£j 4 ( jjjj^iJI dL>* ) : JL 3 jj 

♦ ( J Ll>. ) £_$JJeJ I3 4 03 JlC.J 4jj^s. <_y3 1 

2 <23(3 1 ^ J c ( 1 _peJ! CjLibl u^]\ 

3 !^ CjlolSj I 31_3 4 ( jLlscJI ) 4jj U ^3 4 (cjLibl_) 

pj[2l\ j^Lv 4^-_jI^ 4j}Aj ^ If dJJj 

4(jl M oU^lj 4^J3^_ uj]\ CjI _«^Lf. ^J-4 tiJJij 4j_jljJl 

4JJI 1 _a! Uic I L*j ^^L_l?cJIj 4 4 3 ~< 113 

^jai^eJl ^ ^ C_jI j 4 3 ^ ^ tl ^ 3 jL^»3 4 4 .u_l1I 


_ uj 4 _x_u 3 4 JJI J_ lC. c_jI _^e_cl 3 J_ 3 L 3 _ 43 

4 1_^ 3 < <<^3 1_Uj*j 03 1 ^ « jI 3 4 L) 


414 ] 4_l^IjjlLoj! 4-LlLs C%JI 333-4 ciJj Ju 

4 O 33 JI dJ_13 43 j jLj J1 ~tc\ 4J 3 ^ Li*. j£ 3 4_tic 


I d bVI ^ 2U4JUJID V V jlJ I <> 





(J-* cr-^ ^ u 

4 J 4 ,3 6 ^ ) : l£^ 0 —^ 3 ^ L <J-^JX* ‘(J-^3^) 

. Jj^j?e_<JL! 3 J 3-4 4_<uj£1]I 4jVI ^ JjuH^ 4 ( 


Ij^ 1—t-^j 4 L^jjjX. 3 - 41 *—£Jl (Jljj (J — 4 : t 

^jj±jq—lju] I CjLi Lf. I 3 Lb 4 3 113 3 ^ La JI 1 _ 4 _A UT _Jju t I 

♦ 4_4JJt] I 1^ 4 _JjJla] I 3 ^_4-^ ^j-4 ( 4 -Llua] IJ ^-tiaJtJ I ) 


(Jjle. ^jUJI jJb (J^peJl £yA ((J^i IS^W ) :LjL-l^l I 

9- 

^ ic 4 juIjJI ^ISI Jibj 4 ^( 3 ^ 4j^Lj 

3 -^b 4 (Lj3-3_ 4 £yi _u^j 4 3_<jj-3JI (3_3_lj ):jl_ ojj 

*4jal Jl^I 4 4i ,^s 1 ^ ^3 4i ^ 


Ul 





















^ tv 








dJUij 3-iLc. LptJj 

9- & 

4jIjj9 Jula 4J_ Ljllluj I 

L^aljiitj ^ dJLI tCt 


JulS l 4_ luLLllluI 


<«o 4 4_x_ uj i_3^/1 4_t_u_<^>- 

(OLjjJl * Jl—33^1 J-^J 4 (j-a J£ 

£• 

4 4 4^, ^-3 4 cJ ^ ^ 1 (_J L<3-C I (2)^ <-di ^_i£. 

(J^j9 (jlJ (jl 3^ 4 1 Aj*_liLJ 4 4 L^ljjJlj 

/ c4 1 U> 11 J_J_U 4 4_4 l_C. 4_3_jJl uV ' yl Mf 4 4_iI_l!! 

4 c_3jlju ^JLc. 4_1 jLa 3j Jd 4J 4 3j^ I jJ! 

UJ 9- 

djlj jd 4J ^jl 3j}Lc. z4 3^1j^tl ^Ic 

dj 1_A L?C_J ^ I 4_£^JL^3 ^JLc.^ 4 ^4_t_uj 1^ 4 ^lJ I cr k. 4 4-42J lj3 
jLJUJ 4 J_jJJl ^ ILv LAj^JUJ ^J_£La^Mj _LaJlj 

♦ L^jjjlJLa 4JL^-L> CjL^jI 

4J d-<_ (_u_l! 4^j _t-^JJ ^£-5 La ^jl r^Y^eJlj 

4 3j _ lo2}\ £j-a <"“} 13! VI 4_uIjJlc. 4_Jt_uls 

(jJLajj 4 L^litJ 4_^v.l(J— 4 3.51 c. c_jj^_i3 

9- 

dJJ 3 44_ 3 _dj 4_ ♦ * «h> 4_ I Ld <_ u _ lu JSV 

4jjj*. (3l^ Lai 4 4 £jj?cJI ^JlC.j 4_JLc. 

£ £■ 

£_j1aILl4jJ 4_jl_B 4 4 HLsLjla Cjuljluj I I 31 jl jJa3cJL} 

* Ll^jI 4j>*jJaj (J7 H>- 43_l2j*jj ^dd^LaVI 4 _JL^jj 0^Sc. 

9- 9- 

^J_U_i£. J - J^?ej 4 J ( P>~ - UJ-A C>u!j ^jl — r^Y^ll 


4j j^a_J I 3 I jJ I j 4 4_<^?trtJ 4 jjL1<j ju^>[jla (j\^jl^ 

& 

4lujj JULC. J_42J?CJ 4_LtJSKJ U-4 I JL>- 4_lILc. &J-JLC. 

$■ ^ 

♦ (J-^ (2)^° 4^.j^l ^^-t T uJ ^1 

4 £) 1 I J 1^. 4_jji_<u-<-uJ I I *4-11 1 a I 

^jJl^j Ju 1_$-4 4 4jj_u-S_l!I 4jj^I i ^c. 3 Jl>. 

CjIj^-UJ 4l^_4_4iij J_^JI aI. X^-l _ LU t ^1 jLtaJI 

jLoJt (J—^ u! Jj 1 U4i^> 5 u* U ll1 ^' 1 Oj_u£lJI 

9- 

(j ^ <J (j^ j—^ ^—(_ul 1— 

♦ L^J L_<^ljJl 


£-j|_L^l ^_ lu L L^jJU 4 L^J 4_u^L>- 4_UJ 

(Order Perissodactyla = Odd - Toed j^UJ! 
Js J^sLc ^.l^L UjlaJ tUngulates) 

4 J (Hoof) ^ ^ j-Aj 

*4HjL<^ C_jLcJl4-^JI 

( 1 ) 5 ^ Lcj^ j^LseJl ji ^jl^peJlj 

^ J <a 'TttJ 1^ 4 4 JUlJIj 4^J_J^Jl J ^ £)— 1 ^ ) 

^ ^ ^ 

La 1^9 4 ( L^aIj _dlj 4 j 

4 (Even-Toed Ungulates = Order Artiodactyla) 

4^JLit]lj 4 J _Idl J 4 J_) ^Lju^I 4 ^ E 4- A J ^ 

* ( L^aLuIIj 4dll^l^^Jl^ 4 ^)V^JlII^ 4^C.l_ci^ 
c_)l 4 )£\ (J—^ J— 

L^U hiL j^-L<Ca dUjJj 4 (Herbivorous) 

JJlju 3-5jj qJI 44 tiajj-A]l ^5-La 4_uJl CjI i 4 3j> ^ xtl 

^ k - Jl _^ ^_ 1 _luLLqJI CjIjjj_ ii\ £j-a 

4 Jui 1^ 4 ^_... J 4 1 L 5t. i ) 4 / ^ ^ I V ♦ 11 

^2)-^ La^_1£.^ £j 4 4 A ^ 4 3 -^^1 

_Lt/I ^JLc. dJiljjj-jJl 4? j_A d< 4 (c_J^jj3eJl 

4 JL_ 4 -^ (Equus = horse) ^j t j_tia 

(Jr Jl]l 4 (Family Equidae) L^aL rJ\j 4 < ^a^Vl 

& 

^-4-44A^J I ^ UjJ ^ 4 L<^eJ !: ^ ^ •> I ^J_^_ujJ 

^J_ 4 J 4_UJJ j^—A AJ >. ^ Aj 4 ( t Ls t^s ^ ^ 11 ) 

4 (Suborder Hippomorpha) 4 _£jj^_J! 

l-iJic. 4 < 4 E 4 ^y4 ^1 4^L^^Ij ^J-<a-tTuJ ^HJ! 

4jlj^ j ULA dJj-^C. (jPJ! 4 4^3j, 3 < Q 11 JjL^liU! 

— l^u^j ^ 1 Jl^c. ) d-t 4 _j lu ^-Lm-<aj>- 

• (The Eocene Period 











































OjLc. tC-jLsejseJlj jko Mill ^jl >• ( j, /^o»tl 

9- 

Lj (^j&* J£VI L^—Jj^j ‘ 

9- 

.jL^jVI ^r. 


KV 9 ' ' • t ♦ \ <ih^ . „ . k( . 

Ux^4 ^3^3 L^3; il ♦ 4_J j-2 ^ : LULj 

yj £■ 9 - 

^)joUl ^.o jdl —L.VIj l33 —<- a ^ (j —t i-o l l 

^j-4 J_jitJl J_L&3 4 4_L?e_oJlj Jj _lL LjL*_lI/Ij 

9 9 9 

Lgjl 3_>-J jJ 4 4_l_ LjU La-^ 03_ llLN- y. 

LfcJjls ^ ^ J—ojuj 4 4__iic. cla^fcj 4 _jLj jJL _Juj 

lL_lo-ujj 1 3 n ^-dJl 4_^_3Jl L 4 SM_nor 4 _£jl? tj 

* L^-t-a3> ^C. 4_1 L) jJ I (jfa^33 t 4_3 j L <LC.j^-aJ 

4_i_ ujLlll>> ^jl_f 1 ^_u> j^l^LLo j, yI LI 

IP 9 ^ ^ 

JSU £)V 14_ujIj Lj 4 3 <cj 4 -jLLj_lu (^3-^3 4 

£• 

♦ 4-l3l£ <-JjJL.J 4 _uj!j j^j^O ^_^3 (jjl4_L^2 j ^jl 

9 yj £ 

(jiVI J_LU 4£jL_L£20fcJl ^_C.jd JJ_oVI ^J_OJ 

dJLti ^jl j^t-tTuj 4 jV t3j_ luL a 4Lc. ^Jl jJaJJl jl 

.4J JujL^lJl ^j_o Ljj 

JL3cj dUjJj 44 JL 0 ISUt 4 _o3aJI Ltiajl 4j3tc.j^ L<aj 
4 j| jJ 4 j f n» 11 Ju£.j j. **• 311 da Lu (jLtJI 

^ 9 - 9 £■ 

ljul CjI£jj?cJI 4 to (« il ciJj Juj 4 Jljaj £j-A jJj ^1 

3 a ^ 4j3jJI _(_uJ t I 4 J 

^3 LLc 4 ^j3j^ 4__jJij I 4 J ^jl ^ lr 3j^Lc- 

4 L^aLal (3—aVt (j—a (V* ) (l* ) 

JSLjj 4 La_4 ^jjLjlIIj ^Laju jl£i tiJ_I Jljj 

J>- i - U >J to"_(_uJ V l^XJj 4 I_3 _ <Ll4 

4 3 jl>.I j t ^j4 I ^ 3 LuI (^^3 I jlo». ( 3 -<j-*-t^ 

♦ ^jjjI jJI tiJLjjstlu dJLt3 JjL ?cjj 


-4-Uj 


_ uu\ I 4_i^lj £j-A ^1_jljJSeJl to" 

9- 

^yc. jwuu ^jl ^)—^-^a-tl (j-^J 4 3-i J ftILa 43 JLjL3la 

4"3tolc.j 4 j 4 "3"j 4J 4 j1-3j 4 4_l^I 4Hc.LL> 

4 4_jj j I C_j LSj 4 4 &>*3 CjIj^ujlIj dJ tij 4 4 Al^tJ 

0 * 9 . 9 - 9- 9- 

4 L^-ik. (jia-*Jl jl 44jL( _Lt/I jL^I jl 44_44/lj Cjl^L<ujj 

J^jJL jl 4 ^ 3 h 4- ^ 11 4JLi^__t^ CjI jwU 4j ^ <^0 £j-a JSLij 

& 9- 9~ 

[ I 4^tSLoJj 4 J jo~v Lu 4 I 4_L 

4 4jIS li J_ uju (^Ul jL^c.^1 (j—« Ju Jl*JL ^jLj^I 

^ ?■ 

jl 4 4_>aL<at <—3JL*Jl ^jJul us ^1 tor JlLc 

3^jji_^JI (jl or VI ^J-O dJLti 4 J jto f^oVl ^33 

*jlj-3Jl ilitjlj j^liltl (jjir. 3j Jl3JI ^j_o £j£. 

& 

CjIj^JI j. ♦ mi" ( dj J_jitJl £)l ^Jl^ 431_JoVL I Jufc 

(jl J-3 dJ_I ij 4 L^-Io 4_jj^_3 I_Jl>. J_3 4^j _t-^jVI 

tP ^ ^ 

£)l dlti ^Jl^ lJj _dal 40 L.L 4 / 3juu (jL_<_ujVI L^jJu 

9- 

^jiVI dJjjLJtUJ 3J_dac, 3j_tic. ^jUj (jl_11 

^ V[ 4>L_0jVI JuoLl ^3 dJLJjJj 4 4_( ^ A * ) 

9- 

CjLjI VI CjJ _stj V I JlAj 4 ( j_j^jlII ^jdJl oVL. 

m i» g 

44 K dJLti ^Jl^ 431_dsVLj (, 7 ^ I Jl>. 3j,j /^y4 

443 I 3 J l^j c3jjuj 4j^3 ^_lL 4_oj L- ^jL^jseJl dJ- L oJ 

^ ?■ 

4 J_Lt/L jl ^Jl_ ua ^LjlLs £jju L^J J, J QJJ 44jL?C _4-^lj 

^ ^ *'9’ 

oV dJLtij tj J3 jl t ^L ,,.j)j <-jJlc. oLj 

*T 

4>JlA (jL 4 __JLc.j 44^jj£UI ^_jIjjJI ^j_o lJsjIj JjitJl 
i_ds3 ^Jl jwi_ lIu (jL^ Ljwicj^) I 4 K uli_ l^JI 

.Lie 4 3 J_L?eJl 

_a 4-\ L~*^'<3i jLs ^ 4 J 5 I (_y^ :dLj 

/ r-f 9 'S' *' " Y. ' 

yj ^ ^ 

^c. Oj^ /// (y> J^dtJl <-_x^ Ojdl ^1^ ^1 
3 v_ ^ OjL L^l J_3 j) ^^lc. 43_dajj3 oLIj 





















4_ IS Li I ^ \c oLlU^JI o'j _a (j—^ 3 jl>.Ij 

^ 1 <>r I ^_L>> i-^-^JLt-uJ 1^ (^yjLSj^A y I 3 _X ->-\y Oj^A J 

4- Si 

>g-* (j-4 c^J *<—>Ijj_<_4, CU>Ij chP^ 

J-jitJl 4^.Le^*- ^3 CjI _♦ 4^.^_<^5e_<UI Jl ^\y 

jIj^I ^JLl jl j2i\ 4_jjvI _uo 4 3j^cVI 

- *^ L» 311 

I^LS lil) jU^VI jl o'j-^' j' j^JI u 

^jl (jj-i 4 £__j!^_3J! 4_ujI jj>* L^jJjl^ (^j__ujI 

3jl_ uj s $\ Cjl jI^ LlA (j-^J 4 3 j I_j_ 3JI jjj 1_ 

jLjjscJI 1 _ us> L$j jL^__iiiL<_u^JI 4_u! j-3JI oLVI 

♦ (jLoeJl CjLlsI ts*t\\ ) CIljjLjJL 


4.a\ 4jj^j tJ—jitJl jL*_uo Jl».I LLai»J 

(J <s~tj Ju9j t 43 _l3 Lc. j t I 4_c. Le^- ^JLc. 4_eJ 1 _ 3 J I j I 


i Lj9|_e j__lLs_3JI 4.3^1 j^o £yA Jj _LaJl Jl>w <_jl_3_*Jl 

) l_4 ^ (j j U M l Jt_Aj 4 l_l J l_4-J JJ 

4 c_j 1_3_*JI 3 J_4 4~/^~M I I i jj . £_J-Lj_3J I ( jy_0 ( liSji 1 I 

£• 

^tLa-3J I JjJ_^ J_j3cJI £j-A L—j, _iJl^JI jLc. 


U 3 11 4-f.o-Uj 4 4_J! a I ^ *>> \^[ \ Ij j Lu^e 



<r i-tToJ Lu 4J j^-uuJ I ^jjj I c_-t£ I j ^,U~ 


j_e ^JbLallll ^jjjj^all ^^SLeJ lLUj^ 4^_u_eiil 
♦ 1 ^ (SM M jLt-arv^l ^}Le-> tiJJij jLjjscJI ^j-4 

4 0* 

c4 C-JJ_ t-aJLa 

^?Ls) Cj 1 j n 3 1 q-a j^uSHI J Jl_j J-4>J 4 ( JjjseJl ) 

(J^J : JL3j (JJLJjlIj 4 ( I jl 1— ole. j! 
44^1 jJ ^j_4^a> 4 jV i (^jl_ 4 

4 I J—^ i (J£ Jiiaj <—3 4-43I ! JlAJ 

^J_43 J o" r << 4 ( ^ ^ U^S>- I ) 1 I*£2_3ej I 

4l^j < M, ^ J_jlit3j (J_iit]l) ^jV 4 ^M_i3cJI 

^yA 1 4_Lll £yA &y-& _tlu-Lt-uJ Lei L^J 

cliljjl^ 3j J 3Jlj 4 jJlj 3j_3Jlj 4 JI e^seJl 

9- 

CjLjI^_ i5til (j—^ J-?i^ U^jju V Ju9 ^_jJI Lj_lL^M ^j-e 

^ lc ( JjitJl ) Ji _ <ll Jikj Le^j . 1_ &yj£- 

Lei ^jLj 4 ^jLujj- 3JI IjLse-e dJJj^ 4^1^ 

L 4 _ lL 4 mi3 1 Jl>-^ Vt 1—4-0^^ 4 ^ys ^ 4_ji 

Ij : I i 1_^ 4 3^itjJ Ij <Le. Lse_cui Ij yJt jJ I j e ^L—jJti I 

4^jL_ujj-<aii Lufc c_jLLiitil (jl^ 4 ( _ t j^jI 4 JJI J j^. 


* L*s 




4^Au-^ !j-C, LJJ J - A J)) 

<-jLst_4-ijl (4Jl_L3til)j (jr^ 

_yW>J \y Jj^dL9 

Jj_3jj 4 Oj-JLjo JS U <3^J ^JJ L&j^===^0 


^ ^ ^ 

cA^' <jA[ :UjIj 

: 1 4 "tc Le>- 

4 3jj. U> ^11 1 ^ 4_j£.LeIo*l CjLjl^_pw JjitJl 

4_juj! ^j-e ^jl_♦ W 4 4 3l t^> < e Lpej 

(jiaju JJlc. J is~ij 4tla_uj^ILeil 3j_ca£. 

I jj 3 ( 3 ^j O”* I (_j— 11 1 ^ 1 i 


^o 


(jlt jJLv 4»ujl4^A-4 :(T— (j5LutlI 

























ljLjV I ^ As ji ^4 

^3 J—jitil JjI _oljL^VI 0 Jl& <j[ 

LaLo* 1_ 4J L^jM^ !jj 4 4 _^jj3cJIj _<-uJI 

4_9 i__ i J l <; tj 4 4 <_La_aJ 1^ $. 1 \] I ^ A ^ §f jji 

i ^/itt L^_ luL _Ilj ttiJljj^l t _ 7 _Lc. 3jj_aJlj 

iiUJ£ 3jLi^?lj 4 L^jl 4?J HiJ 1 <r (JJLaU 

^nJI JSU 5 JI 1_ 4 L^jLjlLs^ jjj ^Jl 

^JLju 4_<aL<ujfcl Jlju jl_ uuj^\ 

^j.lo> 1 (^u JjjjJLII ^^3 <jl^_peJl ciJjJ uj 

4ijJl 0 Jl^j JjI 4>JlA Jjjj (jl^ Lj-A (J-^J 4 j^j Jl2j 
JjJjlII c_)LiS 1]I I j_^J j^ mij U 4oL^I 

^jlitJl ^ jJlLI Jl^_cuJJ jJLstJl 4_Lll 4_)L 

•2lJLujJLj 3j_lUIj 4>L^Jj ^jJ! 


4 to 4 ? 11 ^ !(_ 4j Jjju ^-JLc. ciJ I i 4 1 ^4jIj 

4 4 jlto t j^sj dS _Ii 4 4jJj1j 3 jjj 

9- # 

I C.4-l>. 4 4_iic. 4 jj^jlU Ij 1 j^Tllu Ij 

J_L5tJ I £■ U-4-U 1 J_<Q ♦ Lul4 L>> 

»/ x /r'/> 


^ L>c-^ ^ J Ls c lj Lj j LxJ I * \ 

♦ [ ) :cjLjLlJI] 

^U-J3 cJjjy * J 1_3 4lj LjI *T 

♦ [y :cjLjL»J|] 

^L*Hj A^k> Jl—3 4 ljL1^L-^JI T 

• [^ ] || jL=U OlliJWl' 

^ jlJU (jjS'JaJ^W ^ (J^ ♦£ 

•I^' '-0-] 

<,~ (Jl. (Jl ^ .0 

ji £./j ^ 

.[VY :^] 



:(r-n)jsL4Ui 
































L£ j ju-i£ 

—^ •• ^ _ 




/ y 


. [^ :oU-^] # _>A^i“\ C^yJ CSy^)l \ 


lljullu l 4 lit <JJL-cul4 :>I:4_J jLS 4Jul p iC^.tt ^jl ^51 ^r (<im 4—I 4—i^fl 

s 

i \ 4_i£ li-L-4-LLL4 ^jSLjJ^ L ^fL-Jo* I cj-t-LUL4 J)J_SLs * 1 ^ ^ i ^»SJ^ 4 J^oLLtaJ ^^ ij. t^~ < (I 1 

<Jj>iJlLlu_ 4 (jLuJ | ^j-_U JjjJi cilLc^ 4 ^lll^J I I I liJLJ j ^JtJL4 ^).u-J^ ♦ 4JLSLu^J 

4*>i <rfV<j p-J .L^J LL>i£ 4-u.<iuj Lv4 —Cj^xoj JJl4j ^LloJ j ^_uj <4_>fcjlj^ ^4 4 jvL>. 

j iLJLc 4 j^j5Lj ^ \r, 4 <(< <fn ^ijju pJLS3 LI Iju^3 4JLjuvj <4j^j-4 

j-S j^j ^)-4 JS 4 JLL 4 j ij^_c4^JI lj ij-ual ljIju^^T I jc. 3I (jli3 <44 j ^4-loj (^JLJ! jjJalL V! 4jt3 

♦ w ^ ^ L ^olj LJ I ^JLc 43^ 












3 o 11 jJL*JI £j-d LaJ i ( l ^ 3j^ i :I ) I 

J*J_$_5fcJ I Jj j jJL»J I I J &J . MillJ J^jJl 

tiLIij Mill 4 jJj -L-c. L-u ^jJI ^j-^ll 

f j \ju& ^Tul^-lu 131» :j|=|j3 ^Ala.^a-gJl J[^9 I^^LLsjI 

A ' « - 

^4 4Jbl ij_L-u^ 4 \£±# ljIj L^jla £<J_dUI 4 SsjjlJI 

L^jLS .J-UJ I ^j-_4 L4^il I JjL^J ^JLSn-4-LU 131^ . A-A.iJ~tA 

r ^ A ^ * 

* ((^jltaj <t(11 ^4 4JbL Ij3jjlx5 i\j[^jLui lj!j 


3j)^-t^ v L 3j^>iJ I £)I 4 jj Jl^J I d) 1 < <« I j JlJ I Jl£jj 

IP ^ 

4_3_oj 4 3 ^Lc. ciJl Lfc ^jlj 44 S_4 _i_ 5I dj to jj cJ— 4 


(Jj — ^sejl ^jlSLU ^ '«3<tlj ^JlJI jl^JH_i*VI £jjL J 

j_L5e^iaJI (^^3_I_u_4 4 La (la_<_uj — CjI J La^seJUj 

♦ ‘ L < 11 dii 3 JU Lt-aJ I 


?t__1^3 Ij JJL4 ^-)|3 4 _l 4I_t^Jl £.1_A^j-JaJLb 

$■ ?■ 

^L^VI ^ t ii"v 4_jJL?c_^JI 3^_4_L_(fujl 

9- 

4^_JlJjjj^l 3 j! _a jlj^[ 3 jLj J—^ cl)- 4 4 L^3 jLLjj 

i3juljJl 4 3 L 3 jj 4^j _t^3Jt]l ^Jl^ LLa 


2L«Jj£3I WLaVI <Li»U)I uVVjjI 


^jSLeJl <jl o3t <jl_i_uJ 4 _<uj£UI 4_j^?I (Jj-3j 

: 4-taju 4JuV 



^JL_C. ^1) ^j—4 1_Li> JL_uanll 

4 <—3l J_UJ^I ^_AJ £)lj3^l J-A jl A (<— ^lj _ 

^fl^ L 11i ^_u <^AJI «ll 4JjJju<aj 

^_L5t_uJl 4jj mij ^ ^Jiil 4 ^Lj9^J!^ 4_t_x^_ coil ^.^-33 

♦ CjI jJL L-oeJtJlj jLliw^lj 


(^^3 i-u-^a I 4 *>>34. Cj^ t-^sJI ^ iaitl 1)j 

dli 3 (_7^J A L_u_ 4 ^ I Ju 1^ ^yC. 4_<a^J 4 4_3- LtJI 

3^_^ ^1^ ^jl n oL^lj <1L 4_3 jJIj 4C_jJ^I q-a 

& & 

.^^L>.VI ^jl£wC i^yd Cjj_4-^JI L_*J?CJ Lc dJ Ju^eJl 

Si 9-9 

CJJ L^t-L^l jJt ~ 3jjj^3 ^L — dlj_uoVI ^^Ij 


\ot 


























urr 


S' 

L 4 gtVll i L7 JU*-ud\ 0jL$SwJ ^jL^S-J 


^j_a JuJ^j ^J_II j^aVI 4<L-^UaJl ^JfcLujI 3J_ij 

♦ JistJl ^c. J^jLijl fljjjuTuj 


.4_tliwljjl l^jljl j*>\j 


a I^-$Jl uL^Jt uS djl j JJU lL} J 5CJ CjI j usVIj 

I ( J-ustistlLlI ) ^jl_u^3JJlj (da£.l_uslll ) 3 jL_JjJL) 

_a CjL^n.j_ 4 ^ ic £ j_ £t £_^Jujj 

J J iS> A £j-A 1 oL&LseJ^M 3 J, liM < 3 t( oLjU jJl 

Jl 

( TV 4 ) 4jljJL L$1 s_ uuCpLA JJl3j CjLcj _uiJ iC_>J_u^Jl 

(^t ) 4 3jW> Jlo3ju tS *4 _jjL(JI ^_3 

4_LLl!I oLjujJI jjlc. L ^k. j3 i£. 

S' S' 

L Cj^-U^sJ I ^lC- J-UU j3 L(J (J I (JJ-i l A II 4_3_lLs ^3|j 


4_*t_ uj ^JLc. 1_ ujLujI Ju£uu£ t LJ^ <^tl 3jL -cu La 1 

ji 

j J a ^j-C. JlajJLj ^ j j JuJ L (j t4_jJujJl 

Cu> t (Bell) J_JI _ luj 3 Jls^j ^L3jj • Oj i^H 

(Soundwaves) .^tl oU-j^JLI jo> 3 Jjal (j[ 


3 < <> a LuuVI 

J_l 33_t_uj 4-uj <«o tl CjL>^_oJI J_u£ 


j Ju3 dJJi ^j_a gJjLy i4jjLaILa CjL^jJu 4^UsJI jj _us 

£ ^ 

lJs _tie^a ^-k 4_uLp-gJ 1 Jl_ jl3^M JjJj (j_a 



^ 00 
























t^jJl 1^ t1 3 J Lj^j^ . i jls. uj _x_u_4 

jljjd L^Hcj^uj i4_uj uJl CjU*j_J( 4_t3 ciJjj^Hj 


( i A * * ) ^ 11^ J_4^aj ^lo- c 3 J j*Ls_a 3 jj u^j 

& & 

djJj L_3L*_Us! 44_uLjl clsl_Lt/J^l 4_C.I_LoJl 

. JL41JJSeJ I «tc.juJ I 


j_^ t (Sound Echo) CJJ_uJl _uS 1 _ 4 ! 

j£jud 3jl_jLc. 4_*3j_u^Jl CjI _s*j_Jl JIJujI 

£. 1__<_uJLo 3 jJ,_uD ^_Ls_U/L L^jcI JlLs. _usl Jl jLC L^MIsj! 

Ll$J I J^. I -i C_J^_u^J I ^ JLuS J I C.t-L>. 4 3j^jJ 

4_UJ_u-Jl CjLs*J_Jl (JO/ISLjuI jI j^J L_cJ _<_oJ 4 4jjl3.-oJI 

♦ ^LlJI CJUbJ 4_JLvl jJl 7r]n t nV! JsLuj^j Cjlj^a 3 Jlc. 


^_u 4 jjI_ 3_JI (Bel) JJ! 3jL>wj ^Jlscj_ujj 

' * 

tg 3 Lu 3J I ^ jL5t3 UiJJ 4 ^-U-UJ us 3 JLuj 

4jjl_3_4 4_3L^,_UlJ ^Jl LJJ <^>tt 3u \—LU ^J—uLuH 5JL->> J 

9 9 9 

4_jjtjJsJl ^j3^1 4 _*_$_uij <jl Cj^_4-4S lJl*_us! 3 JuiiJ 


Mir (^1) ( Y 4 ) 3 -^ dJ o^* ^ * o (if 3 

(J? _J[ ) 0 5 ♦ ♦ ♦ ) j_A 4>^1_clj 4 (4_xjU! 4_j Jij 3 

Y 4 > 4 4 4 c^Jl[ ^ 5 4 * 4 l^! ) j—LhH* ( ^ * 9 * * 4 

* ( 4_uUI 4 j Ju 3 


j J 3 tl 4 j9LLsJ( J_33j 4_jjj_U-J! CjLs^JIj 

9-9 9 

4JLl3j—L t/^l 3j^s-l j! £-<u — u±jJ\ (j3l 

9 

4 (jJa^LiieJ! J_JLc Cjl_jl^_L5tJl ^j—^sju ^j! C-<_)U! 


I 4 ! C_j!j _uiseJl ^jisjuj 4 ( ^ > -^^JlIIj 4^.l^jjJl 

0 **) 4 (^**) Lh^ 1 !j«3j 4_uj_4-4S (3^3 ^L^Luj 1 3j Jl3 

9 - 

*yi j-L& eJjJl 


V 4_jjj _usjl CjI _s^_jl <jl J_13 I! l_ 3_us! 

^(j^Jl <-Ls_ujJ ^Llstj 4 ^!jui]! 

4 4_C |J_4 !j_?J I jt 4 ^ l o 1 Jj !j Mil! ^ 1 

4_C.ju_aJ 4_JJJ_u^sJl CjLvj^J! Cuts*. 

J> 

jJlc. 4_c.I _(Jl j "t a jj j£ ( ) Y * 4 ) 4__j ! j-3j j j_33 



.uljl^oJI j (CHJI CbjuUI jjlsu (^! 3ji,aS 4 ) ^ULlLd :(T- W) ^JSLCJt 








































^ 0 ^( ) ( Y 4 , 4 4 4 — ^ 0 , 4 4 4 ) Jjt 4jU 3_t-uJ 

(''"*) i33* - 5 - 5 > i lib • (> 0 ^ Y * - 

.(Ultrasonic = Ultrasound) J>>3 juy 


:(jk »1 jtjl (JJ* 

$■ 

♦ cJijLiaj CjL Ijda-tlal * ) 

& *■ & 

• USjl Luj^ ^-3-t.uJl 4-mU. JU& ^jl£Laj^ *Y 

^ £■ 

^ _ 4 jl_jjl*jLj 4j1_ i^y\ .Y 

4_j_(_oj 3_i Lj JlLc t4_j^sjJl 4 jrj l_JLHI 

tCjLLaJLseJl 

4 ^ jJ I (. to »_^LdJJ Ij 4 Mil I L_J_< ^"\A 


4_u^L>. £c_$Jl cJijLiaj (jia-au 4_La_ilujt c-jlj,to (**>\ ♦ i 


£.1_Ju J_tluJl Cj^M_ 

dal ^Jlc. ^3-tl 4 4 _l>*I _t^aJl 

1 «j 4 CjL_jj-4j^JI (j_Jaju C_j^J *_4 


JijLiaj CjLiljda_Jal <jJJi 

♦ ^1 L^C. 1 4 3 i~ 4- A 




.OLaxjphOiUlJ^I :(r-W) jSLjJI 

:i l_A I 4 t < u*l ^ C(Ui o t^jLuJ >U 

(Graham Bell) J_> 
^J-t-LmJ jJ I 3 <Ss>-^ CLl>-j-l£ I Jui£ c ^J_ii I 3 Jia* @J ^ * <.. /11 
3^ (J_Jl) 3 jl^j jute (Decibel) 

C-tat_j I ciJ I jJj 4 3j ca£. ^ 4 _a^ “•* * ( I) 

Gil JtifcJ_ t-u IJ 1_C.^J_UJ 3 jL^-jJl J-LJ_(_UJ jJl 

CjIj _uol _4 £jl_ cujVI 4 ♦ ^ / ,,j 1_ c 3 J_lj cJj _ 

♦ (Intensity of Sound) 


lG _(_u^_(_^J 1 ^)L__«_aJ^I dj^__4^a 3 tJ—ch £_Lu 

CJJ_3 J_d Cjjl J I i jj 4 J_LJ_ ujJ J ( VO 4 1 4 ) 

J <r 4JLIa ^jl 4 (J-4_ ujjJ ( ^ *\ * ) 


3jl^jJI u ^4 4Hertz (Hz) L_J 

UJ >? 

34l1jj _L^aJt CjIj^c JJlc. L^j q _u 1_3 j ( j 7 3JI 

^bj- 2 6—^ 3aa>!j 3 jjj (j-c. ,^1) 

OJ 9- 

dsa_i^aJi JJjj (jl dija. .4 _uLjJI Cjs _»^aJi JJjj 

jiV ( j_SUj (Sound or Audio Frequency) 

Ul f- 9- 

J Jj3 4 ( Y 4 ) J-A 4jU3_C4iJ ^jl ^jl_L4ijVI 
































CiVI 4 _£jj>. JjI_ujJ 4 3 h V 4 


^ 3 j lu^-4-1 I <■ _2_5eJI CjV 1^ 4 £J 1 o 1 


4^L>wjJI j_ LdLLc ^_3 ^t/LUl ^_jj?t_ 4 4_ii 

L&ju£.j JjLljJIj 4 4JjIjusc_2IL<JIj l j Ij *^ 11 Cjlj-t-sslj 

& 

CIjj _u^Jl CjIj^SLc CjIj _uolj /Jt 33-3 VI JjI _ujj _4 

.^jUtllj ^c.1 3 VI CLcjJl JjLujJ (-Jit3e_cj 


^jl _u 1 ( J 11:’ 


: 4JLtjJLI ^3j | ojJLU I jU^>J I 

jU^Jl J—j^j Oj—uo 3, 

^Jl J_t-^aj 4_2 _l^j 4_j_lLd 4 J_u _t-uJJ 4u_$Jl jjl_5 c3j 

I J_^J I 4?^, lj3 4 *\ I jJj ♦ J —>^-LA ( V 0 * ^ 

*(j3jlj-cVI Ju JulIL ^LujVI 4 ' M IS~»J Jl3 Cjj >^>ll 


4jJUfc_4^_$J I 4 J Ml 3 <tlj 4_J_L4^_*Jl CjlJjJu-JoVI *0 

Jtj 4 (J^J. iJaJ Li < < 1 < '■'N-Vl^ i < :; . I < I I ■•; 

♦ jL^j*.V1u 

4_u_u_ 23J!j 4 j_u^_*JI Julu IjJjj _Jo VI ^y&juu Ju3 *"l 

l£>-£ U} 6— 4 l£ cr-^- 

J <«r cJi l£ J J—^ 4 O 0 r^t l 

• 43133t *> 11 ^jJijl CjjJl>wJ p 

:^LiiaJI 4 JLSLul 4 4j>blL^4 

4_cj L 4-0 ^_ul jj3 ^JLjlJI JjJ ^j_c Ju Jl*JI JJ_*_Joj 

j_L3e_ iJj ^j-c 4 ujejL 3JI 4_l£[_ifu_c 2_3tbl£L$J 

1 g'tCjuuj dJUt 4 <^>L>. 4 Ju I ju LLoJ I Cul^ju^c 

4i2>Lf£ £j-a julJJl ^_u?e_Joilj 4JJj_^i]l 4_c.j_ uj jj>~ !_>. 


J tiat 1 Jj-4 4 JLjjl^ 3 JLuj CoJ 4l (jd^j^uu* (J I ^JL4 ^ JuJl>JjJ JjJlj* 


£■ 

♦ 1 j JlA ^Lu ^jl j-Aalu-uJ V 

J-4-LL(jUJ (to) U>J 

•oiVl l j_u 

J-clojuj (Ao) JLcC 

*CjLc.Luj ^jL<U jLcU^l ^ 3 .j ^j| jjutJ 


♦ ^"r Luj ^jLouVI (_^-3_u (jl j^utj V 

J-LLOU J ( \ * * ) ^1 cl />>J />»t t LJ^lj 131 

. 4_C.L_uJI 4 3 1 JUJU 3 jd (jLclu I 4 ] (J^-4J V 

J-CLL(jU J ( ^ * ) 1 J-t^U LJ^ <^11 3Jllu lZl^lJ 

.^lu ^jLuJ^U CjjLStJ 

J-ccojU J ( ^ * ) 

Cj1uIj_l>JI (j—^ J_ iJljlJI ^UlJI _l^uJI !l 

♦ L £A Lt-oTS. 1 4_5e_t_uJ 1 4 j JLStuJ 1 

<<Luj I SJ^jv^TtS (J m 1110 (Y * * ) jlLc 

^j»ai^Lu<j (Sonar) jljjuJ) Jl« 

. 4_tjlX 1 ^Luj^Tl 






































^ _A l jujsc _tiaJLj Cjj _1HI jLUi.1 <^_M 

I 1 ^ I ^I ‘ A < i ■;J ^_<J I 4 -u J L fcJ I U^J I 

V ^Jj£ljl £)lj dJl (jl—j rtj L$-4 tiJJij 4^)Jj tfaJtJl 

Jj ^ 

4JJI J_& Jj 4 4jj_loj 4-C.U_^ £jj Kj ^jl 

*4J_ujJJ 4jLj_uI ^jL>* 4Jj*jI ^JlH JpLieJl 

4jl1j -xLlII 4jli ^ 1^ 4_*_La3 f^gj _II DA g i) 4 & 

L$Juq (jr ic. 4_j t ( 4_jjjml 4JLUI ) I ^ ux2u 4_p*j 

? 9. * 9 

I Jl^ju J^i^eJl I Jl^j Jl^juj 1 Ju j^ jl Ujj9 j _tla£. 4 _jujI 

(JT i£- 4JJI 4 ^jjiUl ^jlj SJI ^ 4 ? n ^ 11 7 )IU 4 

£• 

♦ 4-C.Lt-uJI ^l_t£5 ^Jl ^■ut_<^vl J^JLseJl 


V*' 4^ C?^' jl^C-Vl <Lvjl <> 

t >j£3i 

4-l<^Ic 4JLuL>* 4_aJj£Ul 4_ul^Ji]l 4 jVI _lLj 

jf y 9 y '\ ' ** ' >/ ° / 's / '''* r ' \ 

1m O^v^j I oj,<p> ♦ I—aI 

^£Lj m er <jLjtii j-* ml ciJLii 

£j-d SJjLLsILc (JJJ dJ 4 ^_Jj£UI (jlj 2JL5 ^ II 

(Jj^l c_jll£ 4_mL»Jl 44?j4?mi 0 Jl& 4jjjj *^Jlju 

^ cAj ‘ j|=§? L—<® t <Lh UT^- L>* J—^ <J^9 

£ 

l^j mimij 4^ _4 4 jl>wI _mi L^umLc. c-<jI^ 
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■ l A->-^J’J’ I {jyh jL«^>i_J I 3jyu3 :(o—W) ^SLaJI 


























lj\ 4 for,j-gi (j^LgJIj |t> Ij jJjjJlj J_J^f 1 L)” 4 ) ^3—3 L)t LgJj^SUI 4_J^f I J^-OJ 

1 *<j5<f<j ^jlJI 1 jlc$JI j—jL^ILj i^JLjJI I L^J jLlIcI ^j— 4 UjtSI nj <L^j ^LJI j^Clxj 

{jju (jj *j f*l irtat I jLj I ^j—4 0 a n La ^_u ^j_a ) j*L*j VI lILLj <jjlaj ^ La ^j-bju ^j_a 

4-i.LuLgJ 1 ^j2j— l ^ > JLLH ^ a Cuo* ^^-ujLaJLl Lull I J^a< t «i f L^La L- 1 4_lc^ I 

j <^jlJI ljLs^SL a ^j—a <JSLj 4_uLj*uxJI 4_~tcjVf LfeJLgj 4jlj^-3pf 4-^L>» ^jl_£ 

ij^I^ulluj 4_<JLJL)I ^jlslII ^jiLJj ifo utatl ^LuIL-u-a La^^Sj ((jjJLSLIt) ^j<iagatt aljbtl! 

LjtjL^c La^-J-L ^ i( jj^JLSLJ :{j j \\Lait jl& ^_a ^jJLII ^_sj^SLU 4-aj^Ot ^-^LsJt 

♦ Lg^La <J5 Lalj L^Lo*l 4^1 JLa4 j jJ < h LI ^j ^j-xJ J Lg^Loo L^Lv 

n\ 







J J *J I (J—^ (3—1 L?eJ I 1 it J-JLA 4 L&J L* US 

^ m<L) <—3j*ju J-lUI jlj^-3^ 3jjl_ ai\ 4_l^jL?cJI 

♦ I jl ^IjLj^M) 


:CjLuJllII 3 -a ^Lju^M : Lu 

0 V * 4 4_jIjj9) CjLjjJuJI J J_ C. jJLu 

4 L^a-u^ (j^j^l ollu ^ l^JJJ £j>£ 4 (^ 

£• 

3.03 1 ^Lu 4_sLLaJlj 3-iLoJl JjLu j.jl L$Jj 

$■ £ £■ 

4_C3_<^^c 4_.d L^jl _tlij 31 J_l3 4jj3 

3 -a J_La i ! J J c. j!j£'$\ 3L_peJl CjI C3^j5t^ J)_a 


♦j3_jlaJlj ol 


JLa 14 _lojLjJI ^JLc. 4 _j_CjLjjJuJIj 

4<—aljj_Ilj 4j^_c.Ljlj 4^_LiJ^ *jl_^^3 *jl_ 

4 4 _JLuiJIj ^3 jl ^*>■ 1 13 4JLJLJI3 '(J ^^^3 / 3*^3 ♦ ^ I3 

£• 

.Lfcj^.3 4 J 3 _UJ^Ij 4 JJ^JJ|j 4 claIa-gJlj 4 C_j}K]I3 

43_lsV JJI3 3 1 _ILpeJlS aLoJl ^_ 3 ^jTo-uu La CjLjjJuJI 

♦ (jfa^LaieJl^ j^lLsj La L^. 1/Oj 


2Ujji3l 2uVl ^ 2L^UJI oVVjJI ^4 

^ £ 

:^LjuVI 4_ukLa 

L_ujLujI (^1_*jV! ) 4_La-dJ i_jj _*Jl ^ It^j 

ti 

434 ? >ll 3 _a JiVI 4 ^Ll^^?L cH/J-o-lu 3 I 3 4 Jj^I 

♦ 4_X£.ljJl Jl_$jL L-£j _*J 4J^_C.LaJ(3 4^_liilj 

J-& ^Ij_<iJl jlj9 <■ (^—ftJLi 1 ) (^LjuVI ) JL^I 33 

(jLoju) 4_jl*j*3 4 JJI 3 ^ju I JlA 33 J 3 JL tdujj 

♦ (^£. 1 ^ 1)3 (aLju!) ^ g^ eJl £^>*3 4J^Loj>- 3 J-a^t£ 

JlJI (jy—itj (4_ojlj(J 1 ) 3 -^ Ji-alt_ 4 _u_a ^ ^ 1 ♦ I ^ ^ > <iI 3 

^ ^ >2 ^ 

4j 4JL1I ^juI La jil 3-4 L^jV t4-LaJl3 ^ ^ 

♦ JjMiv. 3 _a jLajVI 

4 ( 4 j 3 _dJl) 4 _jjJllII djL_jl 3 T ptJl 3 _a ^1_ ^^(3 

1^ <ro"i^l CjLjI 3 _ptJl i h^\ 3 I 2 3 a 4_djLL> CjLljJLlIIj 

^^3 dij^ 3 -XJ J_a 3^111 (jr^- 4JJI 

CjLjJ JuJl £-u£>jJ ^SLIj . jwtSi L; 7 Il>. L^jLi_ 

nr 











. Ui I {jj* : (\ - \ A ) (JSLaJ I 


nr 











La L^JLqj 4C_j 1_1_<a CjLuJuJI ^j_*aj 

9 - 9 - 

La L^Laj 4^J ->111 J£L 1_a 1 ^ < aj tCjlj_co^eJl J£L 

9 - 9 - 9 - 

L^jLLx/I dUjJj tc_)l mitVI j J£L 

c_jL_ca£.VI CjI_jj JuJl (J— 4 ^ i_ *jVI 

jljd>*VL 4JL1I ^hJ! t£j\ _^1 

^a —da^Jl jl^jsejl (J—« ^LlLsJI ^L^j T i_l u I ) 

L-& J_3j i (3 jL*_aJI 1^ 4_c.Ls.j 1^ ^-_j 4 <^rL> 3-5Lc. V 

^1_ l&\j>* La_ Jajt ljL^>. ^Lu>U 4_lll 

9 - 9 - 9 - 

yA di_I li _dVI mi^VI £)— 4 

djLulSLjl ^j_a jJl3j LfcJjjj t4J_caitil l_3}Lc.VI 

^_tia-A (_^JLc. 1 ^ ml t 11_ £jla Luj ^—jJ I 4. <n4jJl 

4 jl jd»-VI 3 jl_j la 3jl3jlaJI 4jj^J^-lL— f-aJI jIj <jJ! 

4 0j3ll (J—« 4 _JLj9Jl 1I dal_ISISUI 4? j_A Jl_jj3 C< 

lUI ^^ Jajt]I ^-^jjTt-uJI 1 4_uI Jl*JI 

(j—^ -id£- ^_J[ ^LlDI j _4 jl or ^j_a 

* 9 - 9 - 9 - 

yA I jl Jl_c.I j _1_^jl 4_bl_t^aVL 4 4_ 

♦ 4-q^-qJt CJ LLp3 LL^:_. 


J a mm j_j I_CjLjJj^ CjLjjJuJIj 

4 JJ I 4 Ll-.. 4.^14 1J 4? 1 \y 4 l^d> 1 < Ml 

gj 

y£ j^LuVI (J—^- J- J o 1J JI—sljJIj J—jitJl (j—^ VL 
La-Lu 4 3jlj-m dLL 3jLi>U tJjseJJl 3jj_<_t/ £_LLa_a 

C-treJ 1 ^ m ^ yi Ij ^^eJj_tluHlI 4 j 1_tluHlI 1 <a^sJ 

.4 jj_l1]I CjLuJllII 4-3jLLa 


:^LjU^?I l.^ \a^ oLu JuJl Cal y±AA {yA 

(Class Mammalia) cjL_uJi!i 1 I 4 _^ajLLs 

f LLlC. ^jxjj tjl »Jl ^ajJl Cjlji C:lljl^o- 

f ^ ^ 

l_JLc.I Lk-il t_4t>.l L. _£^ u^a_ y\ y * yA 

9 9 

J^aju ^IlJ! 4 _^j^jlII JJtill jljLC.1 L^jjJj 4 
4 4_lujLLc 3 j|j^>w 4j^jJ da^v. 

. 3 j 3 » a 4 j > f^r 3 L 


_JaJt Jij yj dl CjLjjJllII j, j 

L^ j^.I J—^ ^ ttL>3 ,<3 > _t-^aJl ^jjseJl 

^jLjjJ! 1_ &JuL£. 4 4_j _4_aiiil]l 

♦ i t 13ll y ^ (J—^ (Jj La-^J 

JlIj ^1 4 3-ij_IjJl CjLI^-lscJI _ 4 CjLjjJllII ^iajL^aj 

L 4 IJ ^ya _ uz>j3j 4 J-<anl 4JLal^ LfcjliL^ 

* ^_L_42J 


9- 

4_jI jd ^_II ^ CjLuJuJI ^ JJL JlL^j 

^>» TI j—g,*) I Lh 4 c —‘ ^L uj yj A ^ ( ) A 0 ) 

(The Early Jurassic Epoch) 

•f^' 

9- 9- 9- 

LU <L_3j^jl^J! _iV! < —t If 1 1_at 

Jlu9 4«(J_ ui (j^JLa ( ^ * ) (_ T lc- ^Juuj 

The Late) ^j_cuiLdl' u ^aJt (jLjtju 

ciiLo_aJt ojjtj iAjJl u^l-j (Cretaceous Epoch 

9’ 

4jI jd j_ la ^ \c Lfcjl_ lluj\ y _ 

y <j£ y I yjimUJ>y~i 2f I 4_x lo ^3_lLc ( 0 * ) 

a (The Eocene Epoch) ^jl>JI3Lj>JI 




















SJ_o tlj 0jl JlOeJ 4 < < o 11 4_GuJJl JjL*Jl 


. I 4 J 4_i JlL$JI 4j^c jJl jJIj L^Goju 


2LjVl w ^l<t 1 jl_>^VI 4_>>jl ^ 


3LS 4_j1_$j ^UJl 4 _<JLtcJL ^n ."I 

4 L^J^loj 4 l^Gojj 4 IglSi A ^SLoeJ^ 4 (j-JJ I 


4_4£LotIL$Jl CjV-Go-*JIj 4 L^JLua 4 _jjIj>j 
C- cj-3t j 44ljJl 4 _jLc. ^3 4_uljj lLsjIIj^Go 

4^j^iaJl C_jL<JL>. ^j_JJl j£jG 

Jo-llGsjj 4 3jjI J if VI L^JLq 4_> j. t tn 





: Lh^ U5^ 


Cj^j 3 ^_u (j-JJl L^l Sjl _ GjVI Jlju 

^-^UJl jLstcVI 4_^jl 4 ^LjuVI £jj _Go 

^j-xill ^Gl^ 4 4_<iJj^JI 4 _jVI &JJb 

J* 

4 C ^ : u^Uil ^JJjJLtl ^£! VI <—3j*JU ^LjuVI £jj_Go 

:4_uVI CjljlooeJl t ^d^w tiJJij 

4 d) L__X_U^|^_lI I A I L JU Luj I ( J_ti] I (JJ-SLlJ ♦ I 

JuJljlII 4^JJ-AJl!Ij 4CjIjJl_lA^jj£UIj 


♦ ^L^JIj 4 cj LjLus LlulI I j 4 j*^oLl*JI 


^ £■ 

4-aj 5J^UJI £.Lj_lLVI A Cjj_ ai\ ♦ Y 

4_tic. JalLaj I J__lj i I ^_■ ■?-» j' I jjiaj(J 

4 ^ I ^J-4U ) ^-t-U I Li L_t>» I 

•^iJ CU4 f << l^J^ 1 

£jj _Goj ^LjuVI £jj _Go t-o ♦ V 

( 4.J^_lU I ) 4 jj JuJ I Cj I j I^_ioeJ I ^ I A 

^LiGojV ^-*-1-11 ^IGjI ^£L<G G J 4 4_»JIj 4_4^_5tJ 
*4_L4 ^jLujVI d j!_42_U_4jV^ 4 UjLjl^o 

4_LojjL Juj 4 l-cj^jGJI 4_j^.I_jj ^LjuVI *i 

£ 

4^ojVI C. I_^j—Io^oeJl (J—A 4_uoli^ 

4CjLjJLio £j-a 4J ^JojoGG Jl^ Lc (^ol_t-^ILaVj 

♦ L^jjj jGitJj 4 ^j-JJL ^lqj LcJlGc 4_4^oL>. 

V-Gj _l-4i-4S (J-CJU *£J _GoJl ♦ 0 

JuJljlII (j—^ j 4 4Gj jGtjj c j_ti]l 

















. L^jI j JLs juLU' 4-L-m j L^jL^. 4I jLa.ua 4iiL-bj : (r- ^ A) J<<titl 


^j-JJ 2jj>_<Ljl _II L^JU^tJ 


Ljj L SL l II 4_J^ c_jV * 1 ^3lr ^LL>.^ 


^-»-I-II ^Luj 4-u.lU ' JJulII ^Lu cil<— cv- 


. 4_peJl 2_j^_peJl CjIjjJLLI £j-A 


/ d ,u * tl CjLjX t «H £j-A (J- 4 J>£}UI 

9 - 

1 J_»J I g. " j~l& 1 4_j_LuJ j-jJ I -i1 J _«J I 1_a I . X 

L4 "ill 4 _jL_ 4^I I 4_u_xill 

UJ ^ 

1 _p ~J ^_jjl 4 £.1_*_4^M (J—^ ^ J_II I_ 

4_ A or J_*J 2_L I Juki I J Ij_LI ^_y 2 > I_ tsiTt 41 

♦ (<Ljui]l )jljL>*^l 3 Jl*_ 4 1 ^ <wL& 

2 _j^lLl^JI CjI _LjJLaeJlj 4_ jJVjJI jlj_LI *1 

3 jjSjLla ^jJI I 4 .UL (Immunoglobulins) 

♦ 4LLJLII jjHII ^Jl^ 

oLLj^l (Jr L (Colostrum) LlUI Lj *° 

£ £ Sj 

h^lI (J o^ -II L -4 ^—^buJI 


JJLSlII (SlT) ^ pUIl jl_^j__4 :Lub 

: 2 UIJUI 

3^-uS oLclj^ CjI i j j _c. : 2 _LJJl j j_Ll * ^ 

4..i^ ^HtTu-u L ^jLJI L 4 L <j)^£L t ( ^LlujI ) 

4 Jl t n^j-L I ^ JllJ 4_1_4 L?eJ I lj> m<I I (3 “ 4 J* 

4_^jJulJI L 4 I 2 Ij-<-uJ 4JHHJI 2jj1 3olll <Lx£.j^Ij 
4_u I jL j Ij_4 4 I 4 L Lcj l (i LLUI) (jj-U I 

^ IX 

oH cisjHJI ^_4 3 jlL_ (_u_4 

♦(jl^^-ll 3 JLJLA 

^Lu ^—lll ^I>LI (j—^ JljJljlII c j_dJl *Y 

^J^SJlI tjljLLwVI 3 J_ 3UQ ^ ^ l_3JL*JI ^_ L-A 

^1 CjL jLt-uJIj 4_LfcjJl (jLj_<^?eJl ^j-4 JJlC. 


m 


















l ^.lluIjj_l!Ij t jj_2_4_4/j_2JIj 4 ^^-Lt-uJl£LjI : 1 $*a1 

uj ^ 

4 _ t tH <» g Ilj 

^j-4 2_t^'V~ ( a A Lfll£j JJ Ktl J 4^Jjj_t-^jl 

3 Jljus 4uQ-uaJb Jlju (lJsJL*JI ) <jl^_peJl £.1 JiC. 


3j_lIjLlx 3 _II 4_1 3 MJ 4^1_JuVI ^_UJjV. 

£■ 

C J-JJI ( J_4 Jj—XJ U Jjl J—AJ 4*tC.Jj^_4-b 

4 J_JL1j I_A Jlju jl 3 j_lLLuj 3 J^j_II 

jlj_$Jlj 4 2j^_peJl C_jIJI JuJljlII ^Ic. 
* jjJ3_<JL! j^LuJIj <1c.Lla 1I 4_<^_jucJI 


^ ^ tC 2_L^-uj^c 


>- 


D J _^ Juvjj * ^ 


£■ 

4 p>l_ jlL^JI ^_tiajfc _ c. 3 J_I^IL^Jl 4 __jJLl4^M 

^Ic. I _ujLuj) Jl>*^j -p» c j_JL!l ^_ II J_3Iujj 

(Casein) c j_jjl£UI jl ( ^ > _mi c j_uj j u 4lu* 

4 4_tiaju ^Jlc. jjuJ I I J_A ) 

* (^jujaeJl j^u_4-^aj 

Jlu 4uLs 4^j_lUI jlj-^l. lu^Ai*. da_j_ u±ju Julc. ♦ ^ 

da£.l_tiajj ^HJI jM_uuVI CjLcIj^ ^—1 tl l^La 

j!l£ 4 1_4j 4_La_pt-4 4_J_4_3_tia 4_La I_ uj 

^HJl 2_(_a_UjJl CjIj_LUI £j-a J J_ c. ^Jl^ ^j_lUI 


^yA ^A <^l jlLjU J 111 ^_3 (j^JkjJl ^ _ .uJLc. **A 

^J-4 3jL4J_uml 2L-uLUl (JJ_AJlJlj CJJ_JjJI 

gj ^ 

3 JLJUS Lu jSy U u^Jb 2-4^ ^ 11J 4 4 3l«t | 

(JJ-AJlII tiJLlj j^jsej C-4_L>. 4 (cjjml ) jIjIowVI 

• gj^ll 4 _u_lUI J JulII ^Jl^ ^ jJl L^JLaJj 

l^_4^2j ji (j-JJi ^jj-ajJI 4_>_m 2 jLj ^ji *v 

^i c^^Lc.^1 jij^jowi 4-JL^c. _ <u ^j-A 

3jUU3 l^o r^o As 4jUf j 4^1 _ ju^I L^jjLuj 

*3^lmL) jijiowVi 

^nji j_4-^Lmi jlui JuJljlII (j-JJi *a 



0 li.^l ^^4 ^t ^3 -l U t :(t-^A) J<(Titt 


nv 


















4_u_oJlj l 4_I 4_p&_ u^]\ _teaJl Cu _alj La 

4_s jJuJl I I s ** .u>- £j-a 4_<u^L a 4_) 4_La_pt_aJl 


^jlitJl L^iaj t4_<JL?eJl 31_1:9 ^n 

. l—JLjcJ I ^ I I ^lAj^C. i^ I £ Lxj I 


i^ <M< i H ^jl^JI^ i< _)jutil ^LaJlj *.4_ luLLa-H 

^jL<uj ^1_ L-jc _l^tJl 1 ~ h 1 q ^ C-<_«IJ Laj 

3 j>j. 3 ^ 11 j jl*J I Lb i dU i 4_t_i£. ^ LtaHj L) 

£■ 

^ ^ A 1 jL-_ J _ lU 

gj 

J^SJu L_jjs&jjjG <, 3 ^kjj 

* Wia c ^UI 

CjLcIj^ to n (jr-3JI ^j-lU 2jj_3_aJl -iJ_*Jl *1 

4 fV ( A Lj^L>. ^LjLujI 

£■ 

l^jl -jjv- iC jL>*jJ ( j^JLc.I ^ If 

M 4_-L<aS ^_3 — 4 Jl)I 4^j _tILt-o-j p ^rtHj 

4_(.oiij C^9I ^—£i ^ _Aj i 4_ jjj _3_aJ I 


:^j_JJl ^LLj!^ 3 4_u_<jLluj^I Cj1 £jjo> : LULj 
Lt^^J jl 3 jL*_a JS ^ jJl 4 Sj^>* *) 

9- 

i 1 ' ^3 O ^ < <D> £. I ^ 

♦ ^j-xill ^llu^ 4 _u_<jLojI 4 jl or 

jJi] 4j_a (JJIjZS*. ^r f >> 4 _j1aaJI 0j*—& (JJ-3 *Y 

4_u_l1]I jjl»JI Ljj^j ^Jii! 

t3j^j_iSUl ^Lju^I ^yA ^jl^peJl 
aCjLJLj-jjj^-lJI £j—a 4_4jXJl jlj a tl 

j^sLulIIj _AJlJIj tCjlj Jl_j_Aj_j I j 

jl 4_ju-^jJ 4_4j^UI CjLjj_4j^JIj 

♦ i__3 IS j Jl3j 3 Jj>- lj 4 -lLv 



.(j-jJLJL) ^JLL^4 j L^-<-L>» J_l 2 ujtjJLJI (_£jl>» t :(o - ^ A) 



























4^1 

^-j?r nil Jl3 l L^jjLjlj ^ Wlj 4 4_L_pt_<Ul 

9 

l>® UJ-*>* 3'_>®[ (jM- 

l * i £ 

♦ LiLjJ d jl (J-JJl (Jjj^ 

2 UVl ^ jt^V I <L>.jl <> 

^j_lUI uj—^ o_£- 4 _jAL*JI jP-jLl^JI _a 

^ ^ x ^ 

LajLuj 1 i^JL>. LU 4^Jj Cjj* 3 cH - 1 (l )- 4 ^LuVI 

<>0 C J-^J ! t^jLtii] 

C_j!j 1 _lIj^I 0 Jl$j LbJjjjj 4 0 Jlju (j—^ SJjLLalLc (jjj_3J 

l jLskj^Ij JLALJIj ^jJI 4_*JLl1I 

‘ J—^ (>* jfffjf <jr^ e^j Ur^ J>^ 

La_<jJ c^yjULA ^I 4JL>*I_uJl L^LtAlA CjjL^ 2 _a! 

£■ ^ £ 

4X.L_ u3 (jl ^)SL<U ^Jj£Ul (jlj_3Jl (jh £_Ll3j 

9 tw 

4_<aJLju 4 Jj*jI ^AJl (jJL&Jl 4JL1I j-tb Jj 4 4jj_Aj 

9- 

4_jlL^ ^jdl ^Jl^ju ^ 4 4JLlujj 4jL_uI ^jL>. ^JLc. 

4 ( 4_u j^jl! I 4JlU I ) 1 ^ “<* i 4_p*j 4JtL 4 4_ii*J I 4 j I i ^Ic. 
(^ Juc ^JLc. 4 j I 4_>lj 4 4_A£ 4_A£j 4 Lbj^v 4 

4 ^ 4 

I j_ Jl^juj 4 JU^J jl 1_ jjj9 j_(IlC. 4_jujI 

^_^JLc. I JubLfu ^Uj^J I <jl jJijl ^ 3 jj ^-y^>- 14_Lll £ 1_ lL La 

^ 9 9 

! Juki_ ljj 4^ 7 l^JL»JI c_jj 4_jL ^j—LJua^-l (jlitJl 

44 JI_lc/jJLj 3j _AJL ^_Aa (^JlII jlitJl Jj_ ujjJLI 

4 4_i5t_t-^.j 4JI 4 ^4 £ ■ ^ 

jJ^lj 4^)J Jl!I j 4 j^c. Jlj 1 C-ij 4?I Jufc j_u ^j-«J 

♦ ^uJLjlII c_jj 4_LljL<a^tJl (jl 


9- ^9- S 

c_jljJlsl Jlic. L^cLeJl ^LL^I ^JL^i CjjL^tJ Lc :uu 

:(jiisLjtxJ! C^9j 

4 ) (_psLitxJt C^j i—il^ILs! Ju£. 


<> 


>L^I 


o—«uAj^' ■^>- jj-^j 


lLsLujI ^_j.« 1 gjuSsU 4 4 i^ilisJt Cjlj^a^J 

9- 

4_<a-j tTu-^Jl (j—^ ^ ujj?cj ^j_uj5eJl 

ciJjjscj 4 1^ ^ i_oJ?eJ I ^ 4 j^_pjj 4 2__jj JuJ L 

♦ 4_4aj^UI CjL^j^JI 

^jJLseJl 4_uj^aj^Jl 3jl_ uj ^\ J_4^aj *Y 

^ £■ 

I jlu ^ Llj 4_j^L?tI]l 3 j_*JI 

4 4_u^_4aj-^Jl Calj^JuJl ^>a 4JL_uJL_u LbJ l4-cl>> 

4__jJL^c. ^1_<jjl ^_JLc. ^j__lju ^_jJ! 

♦ ^jJLII 4 _±jUJ 4 3-i^^Jlj 

4^.1_^jluJI ^ *Y 

Cj^Lc.LaI(Jl (j—^ Jl_j Jl*JL j^_jLj (l_< _LtJl jl 

^-4.4L>. ( j r B Lb^.pj I 4 4_JJ^C j^J IJ 4_J_( »11 

4 ^-o-t-uJ Ij t^> /tl<r 4 L)^ 4 oL^ -56 -^ 

♦ 1^ 

4 4_ua L?eJJI 3 J _ ki\ Cj^Lc.LaIlJl dJUt J_4^aj * i 

^ t> * 

^L c^jju ^jJl 1_u^L>. Lj^aj-A j 1 tv*!4 

^jJI 4 (Oxytocin) jVI j>4 
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(jl 3 LpeJl J^_us ^yA 3jj_us 3 ^-^ V *T 

^ ^ £• 

<—<j juc ^Ikc. I 4 i z L<J I J(jj-i ^y 33 j I 

JsLu 11"> i i_ujv]l _ilu ciJJ Juj 4 ^ lc 

9- 

<—3 !l 1_^jLi^j^ej (j_Jsj^l j_ usLl*J 

^j-e j| _ uoJ ^ M l^JLej *CjI _ aJJl 

3-^ el_ell 1_eJ cii_lij i^jl ^ jIj ^jl m< iVI 

Jie ^_e) 2 usU. 4_uLie-^J 4 CjL a us 


( j t j>L> < fill 14 _l1L*JI 4-uLj.^^H 4_j_lL>_3JI 

♦ ( 4_1 Li] I 2 j j^ulai I 4 _j_us LitJ Ij t Ju jLuJ I 

eLu ,.,V1 ^ f<»II _ l3j eLeil 3^ *1 

4 X*\ 4 ) 3 ^ Le i l,^.Aj.e^ eLo*VI J L<.ll>. I 
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♦ CjLjl^eseJlj CjLLLlII ^j_e JuJljlII 
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4J^ ^ :tfjl 


:4_uS/l 4-Le.Lti I LeseJl ciijJu 


el_3_L>* ^ ^ (3? L_^ S 1_J! (jJLi. (j| 

£• 
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(j 1 j.i^e.UJ miI^U 4JL$ju ml (J—^ j—l£l (jlj_peJl 

(^jjl <jlj_peJl (JJ-i CjI jJL 4 (_aj LjJl LptJ ^jjl 

9- 

^j_4 *J ^ 4iiI ^j£Uj LptJ 
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L^j^LcLAjj 1_4_jjLj^tJl 4 _Ls _^jl . 0 

4 4jJlsuJI ^j_a) ^UJI ^jj J ^ Ti V 3 4 J *3_$Jl 

s i j±y ij 4 I Jlii I 3 jl_<UJ 3 4 11 «n 

L—> < n ^>- 11 ^J o t It A S~> 1 3 

t Ij 3 J I ^_J I '~t I £j—AJ l 9- 1 J *J I 

1 ?.\j> obLUl Ur*3 J-jIL$IlII (_^Jl 
cj- 4 ^_i(j isiiJi ^_ i[ cj^j 

i4_pLpeJl 41^> m< iVI 


► ( 43jjis JJ ^-LtOeJ I 3 J 




LlA (^y^J — £.Lp*VI 3liw 3 jLs 3jL>wJ *"l 

— 4_ptJl 1_^Jt- L^v (JJjL-UJ^I jj *\ <Jl 

♦ 31 L^eJ I 4_u I Jl>^j Jl£jj 
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oLulSUl jLlo>V 9 .1 < i 11 JZL 433 

4_1J <5 J l ^ mi 4 < <« A < C/4jJ I l ^ 

♦ 4ILju 3 jLc. 1^ (jl^j 4_3liv. ^Lal (JT ic- 4 jjJl3j 
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ciJUi L4J 1_^Jt_L4S* LuLsJjJl ^_ lu> 

cdlSJowV! (j—^ 4J 4 jL^ tc_«_ijJlj cAIjJs^M 

£■ 9- 

. 1 4jl\c 4.02 *.J *Lul (j^SjVI J_Ls_UiJ 

J)jJL>. ^LaJu ^HJl jj_u 4_3 J!j eJi_ulal jjscJ! cJjJLlifcj * i 

Cr^l ^5^ Cy* 1_$jL2Lufc Lt^ ^ 3-AjJ.tl 

4_t_L?e_4J ^_2e_2eJl 3jAi_us <jj Cl J_3^ l j _sJ 

iJSltrJl 4 j^_ ugju 3j^o^ jl tC_>L j jJ l ![£ 

9- £• £■ 

jlstil L4C 43llL4 jl 4 4 JLAsILuu 4 jl 4 4_*Jj^4 jl 

^1) jjUl ^jlJ! otji 4 4-4 Lc. LUL». IJ jJ I * 0 

^jisj-u L^LiALcj 4 (4jj! j^v 4js.jJ jAlL 4-1I 

9- ^ 

4^3j^I (j-Laj £_3h 44_d_us jj-La^ I 3 1 

4 4u_aJ LjJI 4 jll JiA J £)-jJL3eJl J-4-UJ 

£■ £■ 

4 (<o < J >■ ^ -* * ^ i"V- 1 _i 

^Jj \_t_u i t's ■..j 4_<ia.’_!_ ' 14 I (J~I_I ♦ > . ~l 
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4-Ll1j9 4 3jl 1U11 £j jjI (J^aj 
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• (Draco) >Slj^ 3 L^lu-J I 

9- 9- 
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J _ L^LS^J JU9j 4 43 JL>*|_4 J_Ic. J_^Jj 4£jJt^fcJl 

(J-* £JJ U a L^-^- I£jjJl 

^jj_II (jj—3_uj 4 Lj_i_coj 3j^_u^_3JI ^jL—j^l 

£)lS I _4-^-4 i 3 ~UjJl J _4^5CJ L_J^9 ^ rtl'TeJl 

<. 3-^ljjJl (J r^f ) (jr -h jUeJl J_A I_ 4 S 4 4.JJJ 

♦ CjljJ-4-^lJj jJl 4_UJ ^j_4 4-u3j 3 < 4 I1 4j9^U*]I 

(Dinosauria) 
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4 3Jh>. ^j_4 CjI jJLUl eiJUij l_<jjuj C.4-l>. 4 4JLj_U]I 

£■ 

J_uj Uj 4 C__cJ jJ I 4j L^j I 3j UJ l_L4 ^IjJI 

d 3 t4 4 3 J JUU-4 4_J U^JIA O^U^jL 4 _ 

♦^jUjVI 4_JUj 4 20^1 3 jujLtij 
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£■ 
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^_uj Lj 4 4jj^I _UJ CjJ3CJ La»JuL^J 

* ( 3jliL>J I 4 2 l>, IJjJ I ) 

^jiaAJ JI 4 ^j_4 ) 4 jujVI CjI 3 l!l».IjjJI ♦ ^ i 

C_)jG ^jl £_J-L^3_uuJ ((CiUl_LaJtJl ) (^Lse_uaJl 

^ ?■ 9-9- 

\jui _ uj 4 4_jujVI L^l Jl^Lj j_Ls_ uj 

9- w * 9- 

L 4 ^1^ 4> J-A JJ_3tUJ Ju9j 4 lj JL_C. jl 
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4 jLscuIIj^I jJLuaJ cr k- LaJLcLucjJ ^S t ( ^Llj-JeJl 

^ UJ 

(jL»Jl jjfc <_ajLc.j 

L ^ 1 ^ I 1 ,t i t 14 —jjUJI 4 \1 <'«tl ^ d 

9- 

irtuU I ^1 jjrtjj Jl3j 44 L 4 JI (jU 4 _>.LlujJI 
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3j j_HI ^ijLjuJI <lSlJ t lor I J_3j 

J-lHl AjLst^Vlj ^jlj jLSeJl JJLuj 

tCjLuajj^Jl (j—_ uj (3J—^ L) -4 

4j>*Lj loJI £. 3j J HI I tiajl I &[Uc I j 

4_<3 lu> cJjJ 3jJlHI 4 I ^jLuuJL^ t^l HI 

1^ 4_>j1_3ILg 3 Ju Jlc. CjLH 

3j.3^ 4 jJ lojsHI 4j^L3j_3j j_3Juj 

jllLcVI jujlHI 1 4 3j^i_i£’ 

4 4j ^ Jl^s j,U^ H- 4 j' 4 43_ lujjjS 

C%JI ^ 4 olj^Hl LlUt ^jL—uuJI jj> Ju9j 

3 J_i 43 jL^?Hj *3 Jl_jJlc CjI j _H 4_t_u-H 

^ * 

^_C4L>. ( jr LaJu 4(jlsj^l 4>J_laotj cHl£JowVI 

^r]n (n ^Jl^- 4_uj^a 4 _jJ_4-o 4_ujj9 ^jLuljJI 

£■ 

4_<^c.Lj 4 4 otV< < 4 c_3j-3_ uz <tU£L ^_i_toHl 

5 - 

♦ ^jl^^-^l ^ ^-44-H-H I 

Lc _lHI £j-a : 4^jLulH 1 L>ulH I . Y 

OAJt^ 4 4-gj Ju-t-u-a 3 jj _4-^aJ ^lo < (i 

. J*lSJL *L^VI ^ ^]l Ul^jl ^ 


<— hHjji 4 ij-Hi c.jij in I o j a ♦ ^ 

4 4_JLc. 3H_3SL)j 4 3j^i_i£’ 4_c.j _t_uj cHjlscHI 

^ UJ 

dJUt J i,oi?n ^jl £)jJ 4 3j <r 4 _l>.j^H CjLSj^v 
♦ 1 ^ />*♦ i cjIjJLHI 


^ ^„V C-^LUJV ‘ * * * 

S <«LtJ Vl LJ Lc ^ .qJ>«.qJ I ^ I I 

* ‘ ^ l '*"*1 

(Sub Order (j_«_iL*_Ut 4 _CcjkJ .\ 

43 Mi 4 _jI jJa L^la i_a >jljj :Serpentes) 

4 ( j-bj^l CjIHu lJj! jjZujI c^VI 

C-4_p^) JjiH I ^ Ll 4£>. I L^iajtHj 

4_^J Jlc. t ( Luj^j j llLo I 3 jHo£. ^ I J-4-^aj 

cij [£ jj >. L^cLaoJ (HJjlIj 4 J_^j^I 

l_^j*ju Vj 41_H IZu I jJ_c 4_3 _uj LlLc 4_p- 
jjwl ^jl^_p^ (^1 JULC. 4^J^HI 4_3jjJHI 4>JlA 
4_jjLlHJI (oULllHl ) ^jjUtxHl (jiajtJ ^?l^ 

*^jlJujJl ^jiajuj 44 I 14 JI 



♦ 1 cy L “*^ ^jlwLj jlII ^-4 : (t — ) (JSLloJ t 


wv 

















^ t 4 Ujj j _ lu£. 4j }Lj £ya 

9 9 9 

i£_il_4_J_Lt/L$jw 

_4 4_l£L$j *4J2 _^V 3jI_uj^j 1_$JLa £j_ 

j>J_mJl ^J-«J i <L^j1_£ 4^.j _LUJ ^jljjLStil £.L3jjl 

^ ^ £■ 

i^JL <jl ^CjljLStrtJl <-Jt2_ UJ I 

^ £■ 

iCjIjmaJfcJl Cj^A^I VI p ♦ AJ 

3j Jl3J I 41) I I ^-lAj t 4 _l!LJ Cj I j I^.o> 

aLjlLsJI ^j-4 _lL ^1 JjLu ^_ r p- ^L2JI 


ol%V 


9 - 9 - 9 - 

£jj^t aJLs-jLa . (Uromastycs) u^aJI Lat 

<ic.J_ Ul (jyic. 4>JlC.I_LUJ La^J 4‘U'ljl^.J 6j J i 

L4JL3 i Lc .j _ i^tC Jo-1 4 _La c_ 3 jjuj <■ jjseJ I 

9 ~ 9 

aC-Jl Mlf VI I jJfcj LJ-U^Z-A 4_JUjl 


3 _Lai 3 :(Order Chelonia) 2ujj .T 

£ £ 

1,^.1 (^JLc. iSj-^ V jl£L 4 -<Lju-L (J^jl 4 _jujLj 
dJJ jJj i^j^DjVI ^_Ls_oj I Jljju 
tL^aljus! LJuLxioj 11ga_ui> I^Jij <LLjiaj 

,i ...tl jjjs Ic.jj (VTA) £ya 4_jj_aj La liJLukj 
i (Tortoises) 4__4 ^jSM t a-.-M_4.Jt :1 ^ia 
«LaJl iJia-Mu/j ( (Turtles) Sijj^tJI eJ^-M^JIj 
oljj^a fjjtj .(Terrapins) <_jjuJl 


9 • 9 - 

• J^>j* (jM cr ^ 

(Snh (<~4la t U> « t t) ^ t t , „ t t a . ~<j <~. — ~» . \ 

9 

j^l ^ 4_ujJI ojjt :Order Lacertilia) 
L-£yJU Clx_pw t IJ LloTu I 3 La-qJ I l_L>. IJ jJ I 

l s> h ^ a ^_j ( 0"l ♦ 4 ) (J— 4 L^jLa 

9 

J a /^J IojVI CjUl-LJ 

4 (Lizards) jj_a LcjJ 

t ^ ( f«Q 11^ t i^y^y lJ I ^^ 1^ I 1—*< ^ I 


9 

(j-« 

{jj, Hc^ajsta ( _ r 3 4_ujjLai>- <lj^Lajl 

^ UJ 

4j^Lj £j-a ^jVI 4£.j_<^5t>aJI L)5^-L t^)-uJL) 1_3 ILc 


yj ^ 

JL-L>> ^Lla£. l^J «La-peJ tj_jLt_^l 


U^J c La-peJ ^-Lt_L^31 4 _jjIjJI I 

^ oJ ^ 

c^I^^LdVI 9 !■ 

^ £ 

ii.Lm.3J 4_mL^SLIl^ 4_Lajl^ ^ 1 nor I 4 _jl_jjVI 

9 

1 ^ n j ^Lj^^JI ^ J L^-tlu VI 

4 L ^_^bejj . dJJ Ltiaj I ^ i^ir 4^L^o 

t LL^j ^_u l_4J ^j _3 1_3 ^.Ic 3 Lj j- 5 tJ I 


^ 4 <La34 ^jLc.j_j L^JLq Ju>.j_j 

- 3 j> jiLmaJl CjIjmaJtJl ^ lr ^jJLj 

^3j Ls j _i^> 3 4JLa Jl>. I La I 



• J-Jj' ^y U L^J ^_t_0 


:(0-^) JSLtlll 


^ VA 
























9^ 

4 A LaJ I 4H>. Lj uu A L£ I ^LWJ I ^ lap* 

c_jjuiaj 4 4j^_ 3J! 4_ui C_>Lj_Jo 4_Lol_ uj^j 

_f II A~H ^_(_oOC_> Jo_pfcJj . 3j_ lmJJ 4_J_AJ l^J 

4_ujJi]l cJ^I J_uo^L ^Joju 4 4j^j 9 4 j a tSr 

4jj^1o 4_^j__a 4_j^£L a ^/3 -p»jlieJl 

^L-Lt-uJj ^_!JjL?eJl £)_A £jJu!jL*3~LjQ 4_JiloJ Ij 

4jjo! J CjI 3JLfcJ ^1 lu-aTJ 1 L-jiJ i ^ t^> » JJ 4^_J 

£ 

^ * a Q 11 k ' ' ^ \ yA 


: Lh4^j <jM ‘-^'ji; 

(Gigantic Reptiles) ^sMajJI ^ 

it*£q Al-4-11 ~j u-Ac. u—ujjz La S^jJlLoJI 

\j ^ai (j—u-aLa^l (j-j3jlall j -^»St ! (Bipedal) 

J 3j 4_i iaj I a u !( I q^ j iljaji <fu 

9- 

4Jo_UJ^-L^J 1 3 l__L2fe_n < _(_^j_u Lo*-^! £ Jl A doL_UJ 

4^ (n qj-Aa (Yio) c j_ 4 (The Mesozic Era) 

0 JlA Cjj^Jj Ju I ^_p* t Jl<_ Jo_a 4J_ uj ^j^_JLa ( "l 0 ) ^_1 

Ijljjul lJioJjjJI 


L^AuuptJ (^jJl ^ a tl Jjij J < i ^ i \\ Jijpj 

^ 1U r 4pufc 4 JLaL£ 4_LoL>J 

3 JlC. ^_A ^ tit!! L_£jJj cLt- p . 


4-31jLaj t LLuj La LotliJ I 1 ^ Ja* * j_a 4-a-^TlIa I 


Zj-uZLSi 4_UjJi]l jj mi 3tl ^J_A JJuu ^jL?eJl ^j_a 
^-A- taJtil (jj J Ijl^Jj ♦ (c rt^^Lt-uJl L_3JL4 -o) 

°* 9- 

^j_a L^Jla J L>j 4_j_a La I Ia.aI Jiowl t Llo&Tl£ 

9 - 9 9 

J 4-ui.Lv. 4 _xjQJIj i4 _laLaVI JpjVlj (j^ljJ! 

9 

.eLjjilisJI (_tj jjl L^-Lo 


^ . a ~ : (Order Crocodilia) ^-tu/UU) .V 

i La-3CJ>w 6ju^2> L*_aJ I IJ jJ I I _ uj LaJJ I 

L^K ^jTo-LtJ Lc.JJ (JJJ, J JL>w|j L^JLa L^JJUJ 

4_ loj LjJ I ^ 4 uLa t c_j JljlI I a LaJ I 

_Luj! Mj-il_J 

^ miIj-a Lt —b jU^i>U 4 _JLajJI 
(jT i£: ^y-UJ-A-U 3 JLJLA 4 j^ ^Jp jl J_i jl _ lu-aTlUj 

ji j_a j_ 44 _uij lji 



.^_jj! ^^JLi ^yLu-AJ Si a>i 14<i :(V ) ^) (JSuIlII 


w<\ 
























. ^jjl ^ <ti 3 i ^Lm-<a-j : (A— ^ ) ^J5Lutl I 


jj—a JSLJ : (Class Mammalia) c»L_ujlUI .t 

^ i-toeJl C-cscJ Juj (—iljlsl 4_3Ujl CjLjjJuJI 

^ ^ ^ 

<jJjl3cUj (j! 1_41_ «L<jj 

4^La^l 4j?tIL<a 4 _i£jJI J (j^ IdiiitJl 
Jjtjsej L <±a tcJiiitil 4^ILc lJuSUI (J i^> 3 aj 
4 b^,,p--i^ Uhib^J Li]3j_ 4 4^jj?eJi SjsLLs plajt^ 

UJ ^ 

jJ I j^jl! £) IdJ i 4-j.xj.A I j, ^ k>~j 

^_3 \j _ILo^JLx^ ( UO j ^_1[ 4Hc.j_ uj (J i^Vl 

4Hc^uj ^J <^j 1 _(_uj c<.t>. 4 4_c LoJ I 

^_£ujIj J2_c. 1mlI IjCc3_L£ ( V 0 ) 1^ 

3 ^ 4 ?j La 4 c5j =*-11 (J-^ 

£• 

^LujV* L^JLjL 1 ^ ^i-Lt-U 4?^) 1—Lt-u f^\ L<_u 

LjLjj^L>J! 2_C.J_$J3e_4 CjLjjJuJI (J—AJ 

£ 

L^Js ^1^ In <_^Jilt (Ungulata) 

l_£j _3cJl ^j-JLc. UjL^I_ luHI i ‘LaJx. _ ua I_ajjst>. 

t c_JL^JI 4 V JL_J J—^ 1 1 4 £-Jj idI 

^JLc. 3 J 1_ C. (^j^LseJl ^jlJ_ptJ! ^ mi QJ (S 


: ft OLalSJI ^-ul4 

j^-l<Cu : (Class Amphibia) CaLuUjdl 

^ & & 

4-l^LcI 4 3jjWra _ LdI 4jujL CjLuL^j^JI 

£• 

4J_)L4-4^I 2 1 ( 14 % L^jL4S 4 ^ JLA 1 

CjI i clidjjJlj CjI _.uLajdl (J_^a 4_^j^ 

jl 4^ ( _ r Laj ^-u±a 45_lA 05^ 

JjjJl 2 ^c JiitlLi-u^a 4 4_uaiitJl 

♦ ^-L40eJ I £) 1 JIdkilsfcJ 

:(Birds) jjjtatI *T 

^_a^SEJ_J i(j_ 0 »l_L>. (_ 7 —O JJ a I aVt 1 ^ J A^» t*\ 

(ClassAves) Sjl ^Ij 2 _,Utl 

( ' * > * * * ) 0—° >^1$ (^ v ) ^ A~ 

L^Jj 4 ( j_JajVI CjLLxj (, h hV 4 j_ini n £jj 

£ 

^yd j_j 1 4j^Ij L^_uaj^ 

^U»Ti (jj—ill 4jl_seJl ^J_ 1 ! Cali CjLjjLUJI 

cJ^Llll 1_ cJjj^jj 4 ^jCujjJLj LajI _i ii-s.1 

4^^aj_u L^15 >j 4^jLluj^I 4_jJL>. j^LLa ^_^Jl 
♦ ^jii33j 1 ^ i^m ^^1 ^^alLstJj 




















(Seal) 4 _<s^a 1I L^laj »(Pinnipedia) 
I_a 1 4 laj .(Walrus) <ja all 

tcJijLcjJl (j—« ^Ic. 4^ljTd djj 

(Whales jLLpJI 4_uj J_Aa 

dUij i& Dolphins = Order Citacea) 

♦jLst-Jl ^LtA 1 Ajl >^V*« aV 

Jj_a t a 1 o mi!I ( j r £ La CjLjj JuJI ^_aj 

9- & 

4_LaLa^I I_I C-J^_5CJ L7 _lJl ^ JJLlSliL^d I 

♦ LfeJ lc.L oll 4 jJiL». I 


Odd - Toed) ^ J_J& jj^La j jul 

La U^La i tA^ l (Ungulates 

4JL-3J Ij :JILa ^j_a 4£_jI 

j-A 1_ a 1-.^..,Laj t (Tapirs) j^-uLJIj I 

(Even -Toed Unglates) £_jL_^I 

J> rt i t I JIa 4 (j^l^tJl CjIj9j3m<a) 


/ < U> ^ a ^ \r (J7 _tIi_AJ La CjLjjJuJI ^j-AJ 

tLc UJ I 3-aj^Ji)I ji V<^tI (j !j j~>* JIa 

9 - 

3jj_ u^j ^.u^aLa^i q y^un j _u^_3j tijjij 


^_La (j I^-peJ I c_j Jl_j dU jJj 4 4_l3 jj^JLa 


4_L*j>* ^ ^ 11 JjJL?c_aJI dJJ3 .£ 

4_j 1 r^Tnlj 4 _aj^L^ 4 Jliw La 4_a^ Luj 

J_ LU \uLUJ 4 1 III ^ 1 C J-X _(_uJ Lj 4 4_ a LaJ I 

£■ * £ 

/ L &t\ j. X 1 J 1a t*N l ^ t , t nr 11 d ♦ \ I 


s- 

4^_u^aJI J -u-dJLseJl 4 -LdI _Lti^j 



LHJ 


jJLII 


r 


I JlJ^VI 4_t3 dx _ <^\ 3~ 1_a CjLjjJuJ! J—aJ 

9 - " 4 , 

I j£VI 3_4 _uj J_j_a 4 1_L>jj^JLa 1_^aldj 



^juud jjj 4 ^ 4 ^Lijv | ^jL-aLa^M 4_t£ ^ jJ! ^_a 4a:(^ * - ^ ^ ) ^JSLoJ I 


\A\ 












9- 

jjjl ^4^. lj —Z l a j Lj Lp—*«LLkj 

‘V S- 

c_jljjJl t 3j<_t^j 4 jI (^-L*-!' Cr^^i *J^o' 

<. <_ \s> 1 4 ' ^ ^y~ > ^ (3 _* cl ) -4 ' * u I 

^J-A 5Jjl U~ 4 (jjj-SJ (JjOJ LSjj^JLA (J—^ 

<-_al£ 4_4 Jj£UI 4jVI £JlA JplJLseJl DJJb -^JJJJ * 0 Jlju 

5-c.LL^ (J3^ o' o^-^ V ^jj£UI o'j-^-" o^ 3 j!^ Alt 

^JLc. 3 jl ^ Milt L_al£j tjjJLseJl 4_Ul j-A Jj t4jjOuJ 

4_llI ^ 1 <^V°i t^l_3Jj o jJ! ^jlitil J[j_ ujjJI 3j_u oj_^ 

^1 Jl& j_u o-«J 4JI (jric-J 4 _j1c. ciJjljj _ luJ 

jL<^tJl o' Li' 3 ^ J^'j 4 0 ^ jL " ^ 3 ? (^J[_ ^ 3 ^-Ju LcJj 

♦ ^_l$JL*JI c_jj 4_L) 


4^)JJljJI 3jl_^_4J 1 _Jajl 4_<aj^lj *4_^5e-^5tJl 

tjl_juiwVI 3jJ_3Jlj t JJL*Jl £.La-)j 

^ ic-j 03 -*_ ^'3 (Jl_ * * <Vlj lCj\ Jt_II ciJlj-il 

j^jjuj i L^a-iIajj cjIjL^JIj l_3jL*_$JI c-jLi-uTi^I 

4 1_£> 4_Lll Oj _ jla CjLa_t^Jl £j-a dJJ i 

♦ 4_3i->. 4_uL 4_4 j£j 

,-A+jjS1\ 

(JS (3^“ (_7-^ 1 ijjtA 

lMu- mi gj La ^j_*a Jjl^j 4 £ U 4j IJ 



OLoeLaVl jjIfij^lai I L^-l3 J-4-U9 I < (OI j^udL1 j jJI) Sj^jjJLOI *4^^ua-jtJI lJl^IjJJI jl>>1 :(^ ^ ^ ' 

(jy-*-u-4^ LJjJaui^la 












ur 






















4 






^V-4 LllO) 4Jb 1 ^j-4 JSsJ ^JJUL&ljSJ I I ^ JL 1 iVl j-uU 

LjljLj <sij^ 44_JLc 441 L>» |4-3tlj lJZjulxj pJj c4l)L JUj I ^^JLc |t> 3~< < «j j i4j ^dln 

JlJ 1^ 4 -lu.>iJ 1 ^L U LuJlJt ^JLc <Lu3j^* 3Jllu ^j»4 4 <^J idJ JlLuU^ 4JLaui3 ifjil^LuAi 

^3 £jl£13 1 ^q_J—^,B iC.L$J 4JL>* ^JLc 4jl^ <C<—^1 4-JJL^jvIj 4—xic JL-lu <jl l - <— I SL iI 

♦ 4^ 4nj CigAll 4J^T t1 


ridfr** 


U6 







i LitJ I ^ ^ I JlUJ I 4u 1 < dlj t 4 ? o I1 4_<^3 

L-Sl^ J J_<2J 4_<3_C03*. JUJjU (J-US- I (J— 4 

UJ ^ * 

^LaJl 4u_<^ tiau 4^_USe ^j-4 

<j7^ *2 j$^jj c f—U-* o' J—4_U^jJj 
♦ Ju JUaii 1 ^_5tJ I d)^L>. 

IP <y- 

^ 4 < Kll ^_4_cL>» (jl til_I J L_<U _LaJl * Y 

uUtf«> 4 al jl^I c j_UL ^ V[ 4_j^ j£. \ij—L 

'r, I ^ aKj Lc _*JI V 4 ? j_ aj 

jJ^t(*Ul!l) 4 - t - L qJU ^yJJLJ. ujJ L -JSJl T 




l 3 / 1 h. 


“? LT 


LaJLgJl 4_a_ 


L>* JUj^U 


4<-Ji_u-^Jl 4_uoliv. i 4jj I 4_^*.j J 

^ lo> 4_uJLc. 4_l9julII J Jl*JI 4 xjjl! IjJsj 

9-9- W -P 

L-<-lcI JLt-ar>»I 3jl jl>. 4j^jJ ^h n 4L_JS1]I 
♦ i^ju^I 4-Lt^j^l 4_peJl JjLulSLjl 


UJI 4 L_u JlII ^ \c I J1_:>* ciJ_I J& 

4 J J 3j ^ 4Hl^C.J (jl 4£j _jl J_II £j£. 

* 

9■ * 

LujJl 4_uil L_2 jLc jl_ l^ 4 C^ju 

S' 9- 

4_Jt_ui^ ^u us I Lu Jl! I I (j^ t L^j ^A£L -Ljlu 0^ 

S' 

:c^JJIj ♦ L-.<-lSsJI 4 »j tU <±^111 <jl L£ *4 _i£ 

(c-t^Jj) l_J£JI (cLt^J) J1_3j t Ju J Mill (j-u-dJJlu (jLmlll 

f >» f 

♦ a ti < 1 11 4u Lt-uJ 1 I JI ( lu l^J ^ li^l ^ 
^—tizu (bl^J) (c^Jj) l-.<— I S U I (<±^J) :JIuj 

S’ & 

jl 4 ( j"iIo»llj j^tJI 4uLaJ ^j^l I i[ ^MJI 

(oMOj jL_^VI J £.Lu£.^Ij 4 (» til 

4^jI _caiiAJl tL^J^_cuJJ 4^y lalaJLlI J_ it t^l_^Jl ^ILL 

j—cuVi ^ a_t4juji tuvvjuh <j_4 

Lh^J^ 1 

LLj^I 4ulu ( 4 j L^J ) J L-JSl] I L-kj*JU .) 

1__AJl>-1u I 3JL?t _l^JI 4juj, Mill 






















diLa jJLa S"iJSLII tiiiL^J jj[ . V 

t (Full Alveolar Inflation) U^lt .Jj 

£- 

^_L3e lu^I ^_u J_al£Jl J-il uJl 4 _lLo-£- _ CJ V 

♦ ^ujjJL) ^Ijj jJl £.lj^Jl 

£• 

jj LseUj I 4_JUju <Jiw I JlJ I & II c_JLc. I j 

jL^jscJI £jj$ £jj^ll) (jy-tu-uJ La 4l£jj>* 

£■ °* Oi 

^y 3tlj lJuVI ^)_a Ju_o_s ^ jjl 

4 3 JJ3eJj5eJ IJ 4 ^JJlLJI (J—^ L L I 

4 1_4__ul4_i_ ^\Sj _ 

Jl£Lj tS^ltI 4 _JLoju (Ji*.I jJI £ II dJJ Juj 

^Llj er*[ LpJe ^ cP 3 ' dhHA^' (jt*! J "^J ^ 

Jc3 La-a l I ^j_a j£J I Jlu-u$ 1 Ij Jl3^ 

£^4il] I ^w£2>^-4 L < hjJLJ ^u^j-4 C -<-U.U.LJ 

.(Alkalosis) 


Laj 44_^IjJ^I L_jLpJ c_<_1£L1! _ a^eJL <_d_ IjJ .1 

4jLaL 1 ^ U nj 4_a_4 _l3j ^j_a 4 _jI_ i_uJ Jjlaj 

^JLc. Jlc.1_ u±jl£ tc_jl_*JJl dJ_li j_^t_uj !>. 

♦ 4-a-mrs. ^jAAA 

Cjlj^a J J_c. 4_tijjseJLa 3 jL_jj j_ it .0 

£j C i^ d g 11 j^J. r Cl I i ^-J^, Mil I a 3 < 111 

4 _^w L_u_a j_a 4 ^ J L*Jl aci <~tl Cj^Juua 

^<y 311^ 1 Mill ) ^__t_u_?cJ I IJ ^_a ^ 1 ^ I 

3jj3cJj3cJIj ^jjlLlII 4lJuVIj jL?eJ_aJlj 

jl 4_ulj^Jl C_jL(_r^3tlj 

><Cllu. 4 jCh ((Trachea) 

^ o» 

4ii^l jJl 4_u^ ^j_a Ju . *"l 

4 mi 3 1 ^ 4 ^ mi 3 < ( J' 

^Ull «Lse_ ulj^I ^.1 _oil 

^ ui-^Jl Jyj-jj j'^i 4 L&> 


UV 
















9 l jJ SJ I I La 

3j!j^v 4_J P'Lajjl J_ lc. 3_i 1_ c. (. < Ktl 


Ll?cj ^HJ! 4_jlj_l!I 3j'j^. 4j».jJ ^UjjI l-jU _luJ 

C/ ^ 1JJ I_La La-^-U_luJ jl ' q ^ L> ♦ 11 L—<_t_*_uJ j! 4 l_ 

^ £■ 

aL^.^ 1 JU£.J 4 JU J_(fail JlI^. Liajl 

43L>-LLaJIj 4 3jLu_loVI Ju£.j jl 


.4-aLc. 4 3 LbjJlj Julc.j 


$■ 

: i—i A SLl I ^j_4 

i (Panting) <±jI _j_ui Sjm <_J£U 

: ( _ 7 jLj La 1 g i a 

. (Barking or Yelping) >_J5L!l ^-Lu .) 

.(Howling) t _J5L!l .Y 
. (Growling) ._J5L!l .Y 

.(Whining) I .1 

.(Hubbubing) c_JSDI .o 

. ( Snarling) 3 j^-aj . t 


U>J-L.L<JJ dllj_1*3^1! <>Jl* £jA CLlJ oa JSJj 

iGlicj <L*J «U — ^j-a Oyjj&> ~ J£L1Ij 

^ ^ ^ 

<Uj diLil^tseJI £ja jl i_i^ISU! ‘tlLta! j-a L$j 

w '** 1 » 3 iVG .- lOt tl £yajj£ 


: i_dSL! I CiLa^Lt^JI 

(j_a (Dog = Canis familiaris) <_J£il 

(Carnivorous ^_=till 4_J£l 4-Lo- ! _.i.JI oL-ujill 

(jjs 2_^>U. 4 _uj j_u3 (Placental Mammals) 
jju (Class Mammalia) c^L-uaUI iiSlia i_<3j 
. (Order Carnivora) CjStSi 3_oj 


(j^a j^-o-a jJl_: 3 J^L ^_33 djl^bt <L_jia£. (j) .A 

0- £ 

^a'j^>-' L? 4 Cj U3JL Jt 4^ 

5 . g 

♦ ^ LuA] I 2 i I ) l^c_JKJl 

^[SjLcoL 

j^jjb_t_uJ L^J^? t^__<_aJ3eJl 3j'j_:v 4^jJ £— 

dJLijJ 4 J_ (J7 _ll 4 jvL?cj 4_lI_•=*K^ 

V 3 U^ (sr ^iidi jU*di §g 4ji 

JjJlxaJI clUjJj 4 4 jjj^aJI JuJui 

1_aJulc. La JSI (jut) n\\ 

^3 (J)J6 djl^. a c ^ (i 3 < t H 
^jLjuiaJl -i-ijUJL ^ a i <<j La (3 4_jjLjJ! 

Jj JLjLaJI J ^^eJl J-lUHJ mi 3 (ill jl ^5eJJ 

^j_a (JjJLaHJ! ^__j o-aAHil 4 _JLa^. 

4 (4_JLa-*JI _A ^J_A 4_3kjL(JI 3jIj _5til 

J-aILu 4 4_jJLa-*JI 4 ? JlA ^_ £ I Juj La Jux. l—c_1£JI 

l Ml 4 ? ) ( 1 * I V 4 ) (1)^ ^ L^S 4 Ml 3 n 

(^1 J dJUli cJaL* 3j tfa£. 4 3 j 4jJI 

* ( 4-3_X^ jJl ^ (JMUU ( i ( V 

3 jIjj>w 4^jJ C-<_*_3 jjI jl 4 I ^"lUr I ^ * 

I Juj 4jI^ 4 LL_a o'>a^' cLiJl>w jl 4 4_a _t-4i^ 

4_ l <>* jll 1 Jia_AJ ^__j 4 4_juj_uj Cj^Julaj cL _^JJl 

^Jl Jj_*j ^__j 4 Uuj_UJ CU $\ : ^__J 4(^jl_*Ji 

4_A—4-a^. JU jwU 0_3 j^J 4 A(_^—La_J' o^iAjlIII 

.4jjIj^v 4j>*jJ J 

J Jl3J I I JlA I C—.<_lSLl I J L^J?ti O^ ^ 

4jskjL(J' 3j'jj?cJ' C-ul£U 4 4_jiL*Jl 4 jjj^aJ' o_a 

|_j 1_ a-a 4 3j^j_i^ CjI _^Ltl 4_jl or o_a 

OJjJo o^L jL_JjwuJl 4 _JLa^. 3 a' o—■s^Llitj' 

4j5c_4_4ij^' a La 0_a a j^- Q-iie-uj dJJ 4 Cj I 4 UI 
11 «3 ntl 0 jL^^- CjLa Jl3-aJ 4JlL^_laJ' 


^ AA 







































4_ujJj^dJL dJ_LUXJ 4 j^_ 2JI dJ_IdSj 

♦ I 42 J (J^£- 


^ti!! 


4_IS! 4_uu_ umJI 


CjI_jjJuJI 4jjj ^ _ ua 3 

:4_uVI —At t 


(T.anirlap) 1^*1 , .^.L , ,\Ktl .) 

.(Ursidae)L4ALui1j 4 _ujJI .T 

(Fplirlap) I 4 aI j ,*:.L .LUstl 5F.^4 .V 

.(Hyaenidae) l^Luil j au .^4 .£ 
(Procyonidae) 51u^ .0 


J "'I ua3 Jl->- I uj^ASLJ I ljIJ—( j— 4 

^A-UI <dSI Ajl&jlloaX I ujLt_i jdidI 

(J—SijaJI (_j— J j «" M—JtjjjiaJ! ( _ 7 _3 _11 




Li\ _ l~ Lqjj 1 4 4 la LA 


<_JSL!I :(_J_ILa 4_l£l (j—^ CjLuJu ^ ucl> ^1 

jjjlj l (Fox) (-JLcJlj * (Wolf) t_<jjJ!j * (Dog) 
ju^Ij * (Tiger) * (Cat) <UMIj * (Jackal) 

j^lII J 5 t£. jl a (Bear) i(Lion) 

J$b L 4 K 3 (Walrus) .hall o'irP-i * (Seal) 

. Ldajl CjljljudaieJl 4 _uJl!I JlLo t ^ daju 


_ 5tl]l 4 _ 1^1 CjI_jjJuJI j _ jl& 

4 I of) a 3 11 Lgj da*jj t Lj <_oJ 3 j, j ^ 11 1 

1 da j! 4_c.j uj 3jJl3JLj i4j^_3JI 

(jTa-UU £ I Jut] I 4 jU L_<_UJ LuJ _ujl 

dJLI jJj t ^ Ltajt] lj lJsjj 1_daiJ I j ^^jseJJ I 4_iic. I j l 4 jlr 

I j £_la_3Jl L$_>L uj I 


<^> <^> 


4u_uJjua]lj dJl_uuc^l 3 jJlULj dJJd£ 

£ £ 

c_jLxjVIj i j_La_3j 4_uaLa^M j_L>!j 3lLb 43 jllju CjLbI_ula 



.4 <a ><f>» lLj^-cU t"< ^1 1 i_ l A S :( \ — Y • ) ^ <7it I 






























Qa t jL>^V t iJJ* 

£- 

(J^v.1 (j—^ cIjL^UI ^_][ c_.<-l£Jl _ l^\ 4_4Lj_IL>. 

UJ 9- 

3 J_Ld jl 4 0J _ uL>- 3jI j_». 2_ 

9- 

_It Ju J_(ijl jl^^Vt jl i4_ 

4 4 4 

Ju£.jl 4^ (u3 <tt jl fj;j _tia*]! 4^_I 

ciJJi 4 £j-2Jt Ju^. jt 4 3L^LLUl jt Sjllu_ ujVI 

4^1^_peJl lLIjJLuJI ^JLl Vl_ cJSjJU 4J£ 

4 ^ 

4 4_i Lu_d I L_3j*AJ dlij&J 4 4j jLSfcU_UJ_4 CjLujIjJ 

4_j_l!Lc. _4 4_u9j*a]I J Jut] I u_>l_ a£- ^>4- \","\ ^Hjl 

9- 

.4_al just ^ji^L £LlllluL 


6-^ 


^jlj_2JI 4 _j_j _(ijj 


LujJL ^lujl Jli _uijVI 4 _jjLjJI 2jI Jl^JI 

4 L> uLl>U tl^L^jJI (jj-i l^JL _J-^IjTlJI 

9■ & 

(J7 ^ C-tA^UI (jL?tJ 4 4u_uj I Jl^J I j J_4jLjJJ jl 

^ .? t> * V f s- 4 

(jl jJlU Jl$__ujJ 4Utjlj LuJLc. LUj. <*< Jlju 44JtJ^-t c—JLct 

£• £- 

jJb Jj i 4 jj> mi i 4x.U_u3 o' V 4 jL» 

4jL_uI ^jL>* (_^c 4_$JL*j 4Jj*jI jJl (jJlieJl 4JL1I 

4jI i ^ic- 4jtla^ ^ J It £Jl^ju 4-ta^v.j 4 j|=^f 4J u/j j 

(^Juc (j^-C- (4_u jjlII 4JLUI ) s 4_p*j 4_*JL) 4 4 _jJL*JI 

i? 9- * 4 

I JL^JU (J^-(2_5eJl I Jl^J jL^JUJ 4 JU^J jl Uj^ j _(ii£. 4 jujI 

i , 9- * 

^jlj^Jl (jr^-U t^JJl ^ I_(ij ^jt 1 2lt^> 4 

Ji 9- 9- & 

4 (j^Jl_5e_ll 4JL1I ^- u t-<^ > .t ^-1^. IjlaI_ uj 

,2JLdjJbj 3j_uJL 4>L2Ij (^jJI ^jlitil I juktOdj 


j j ^" i "\3 6yj j—^ k2JI 5L0. ^ to n 2j3c_ 

jl 4 2 ^LUI Cj^t 4 4__j^_2Jl 4 ^tj CA11 ( 

JJ ajj 4^j seJJl J— 4 J « bull 1 1^-c (jt jq JaJb 

• £_^__t_u_J t^ 4-oi I ^ • > <* L>. ^J l A 4 4—43,11 II 

(j-4 ^5 t^' 4j^JI Cj^^t_(_uJl 

s. 

oJL1 lu.<J I l j l J SH I p 4-u u l_^j._aj J_ £j. _j (J? _It 

sg 

jj—a ^_uj ^j—II * (Canis familiaris) 
3 J[jL*JIj .(Subfamily Caninae) S_uKli 4 _JjL«JI 
.(FamilyCanidae) koKlI 

4 J uJI 4-4 jj U. 4 ^ .ISlt JLt^. ^yj 1 J yf 1 ^y9 
.SJ^a-aJI (JjIjbj (_yk. 3 jJl 2JI 4^1 U. ^Lla£.l 

(JSLI 4 flb-V oil 4 jajJlj 4(3_>*Jt 1 g < aj 

9- 

d 3 h 4- ^ 11 ^tjj^l 4 ^jl^_l 5 tJlj (jl ujJ^\ ^yA 

cjLa^j^JIj 4 4_ic.l j^JI cj LstHjL^J t j ij£[jui3tS\j 4 2_>jIl!1 

9- 

4 4 n iVI J2H]j C-4 -l>. 4 1 4_uLuu£UI 

j£jug> 4_*JL 4^Jlj 4 o o (^y oil 4 _l2jVI 

4-tge-^J I ^ i I ^ t 4 4 (11 < <> 11 

Jjae_I_UJJ JJL?CJ Clx_p- 4 IJ-<UJ 1_ DJuLC. 

4_<_<j !_>. l-JKJI ^_doJt 2_ l(jL>w (jr^3 .2_4^L?e_4 4^e_^j^j 

^4- 4 4 

(J («^> 1 U1^ (^>t ^UlLj ^)t L-cKJt -^' 4^0 (((It 

2jjI_2_« 4 4_uLjJI 4jJui (l 4 , 4 4 4 ) 

4tio211 ^jiV 2__4 jIjJI 4_j jui ( AO , ♦ ♦ ♦ ) 4_itjJL 

• oL^VI (jiV <Luli]l 4jjui (Y 4 > 444 ) 4 j tjJ^j 

4 4 4 

L-.JSU1 J ts~l lit (JT&S 4L-JSJ1 (JJJ IlJulO^I Let 

4 4 

^ Jl^I VI ( j T lc. ^jljJVl j>-L-lO _(_dJ V 

444 

4 > 4 ? ^Jt (_^-It ^_La_uj ^ tr 4-4 -uj Lh-u-^J t <_i VSL 1 J ^.jl 

I Ju 4 CxOa-4 4J_ uj ( ^ i , 4 4 4 I ^ Y , 4 4 4 ) 

♦ 4—uj LjLU-uj t ^jLujjVI 

























-J£ll 0 I 4 J :(Y-Y • ) JSLill 















”■? \ X" ... x ''\i' '' *''*&**>’ /<, ^ 

_^A—*J_ 1 L? 4»*__Lbi^ ^ ^ ^ ^SL" £^_»- b-j| 

*1 sf\< K/'<S'-k''*< ' t> rt ^ -f 

4Jiil -iL-C'jfj £,L-> j\£> . ^Y 9 ' 

5- / —^ i ✓ • - / ** v< ^ 



Lg,i4^ 4£jL»£ ^JLc 1^4j^* I 41 L c-c^iJI 4 onV>^Tl ^4 Let^jl 4Jbl .}JL>i_> 4«4-1 j*SLJI 4-J^f 1 

j i j*aJt ^4 JSj t(^~*e 1 4JijjJ^J . lu ^t) ^Saj 4j! <jja Cui-4 I £jb!j_pJt 

ji£ i jqj L 4 JSj ^(^^tj^Vt ljLlllu- 4 ^)—4 jwuxS ^^JLe \j£ j 1>1 4 j 1 ^L^-bJ t lJluu£! ^ IlJI) j.-j t 
4 lUU^ ^11 ^ta<^l ^j-4 <jl 4-^L^.m ^j-4 ^SsJ^ .4_>bjj aJLe 4a*lj^JI bail ^j-4 4 -JLc aJbl ^ <<> 1 

?■ j. t * * 

.uiilis ^Jl V-> ,>iV <U£L> <0)1 ^jJLS lj t-» .>»a 4 JSI 3 4j C djw <4JL« jl 


nr 










4jj_o ( j T ic. a-djl I il 2_u^L>. 4 iIa-lqJI (jlJU-o3> 

*4_3_5eJ _i 1 < 11 4 JLLtc_j g. Ji_u ^ o < <ij C /.4^ 


:(Blood) ^ Ml 3 tl ^ jJl ^j-Q 2-4^L?eJl :Lu 

4P ^ 

^UJI j_c_^^l JjI _taJI j-A ^jJI 

(olj^OJ?eJl Lj^litJl) :1 _ £JLA ij _ds^LloJ 

?■ 

^_L3e_ u£'$\ JJLu ^1 3-} L<U 41LWI1 


( o 1_fiOjJ I Ij IJ ) 4 ^_t_40eJ I Lj <. h c^i 

& 

CjLt-U-U-O j j^C. JlJo ^_4_4l5eJl £_blju 
^ ~H (^jLa_ u^}\ )j tdil_jJLilLaJlj _o 


9- 

♦ 4^JlII lJsjj^j 


( / i 0 ) 4 _j I jj9 o I j o^tJ I ^ J 11 L_j _tHi3 

4_jiiw ^j_u ^Lo (^— II. i ) ^ J U ^ K11 ^ at^tJ I ^j_o 

Li _tluJ 4 (<—<_*£Lo j, ~ o (11O 

L>j 4 ( X ^ ) O -4 J ^ I 4j^_> Ln—£■ 1 < I1 ^ >jJ 1 

(jr^- S-Bju 4 Loj^LBl ^j__o i ^ J^-Il 


2i4jj£3 I <LjV I <Li«.UJ I uVV jJ I 


9- 9- 

4 "jot I ^ 2tJ I ^(j—^ 4 <^£LstJ I : yJI 

: (Carrion or Meat of Dead Animals) 

4js! jj^ (JJ*^ (^1 ) 4 _ILj£ ju J_ j- 3 ^jl^_L5eJl Cjj_o o[ 

4j^_4^^_*JI l_<_u_uj Ju9 * (4^a_i 

Si w ?■ ?■ 

4j>.^J?t_l lL (. M Mil 3 I 4 4_J cIa^J I ( aa7 —B 1 4_J UjJj. J 4? 1 1 ^ I 

UJ ^ 

4 4>J l_tL>. 4_^_5 ^jjjLlOwI Ij. (^-i|—j Lq-4 4 4-Hj 1 u^l 

♦ 4_<aj3eJ I jj5cll] l_^ l£ t ^ ( \ Ml I Jl&j 

CjIjLLj J—^L^ ^jJl ^jl ciJUi 

Ju _L4i^l ^_ jIj J_IL<a) 4_4_4 j_^_ujJ ^ 

jJtj 4 ( dJLjj^B! 4 Ljj^jJIj 4^jj_ij£Ljl 

J_xi_4J CjI _-xl ^ ^jlj_lj 4 4_J LjJLuILdJ ^ 

4 ((j^aj^M CjIjI or jJjIjj) ^jl^peJl ^lo>. ^LjlLsJI 

0* * 

4 4_4illLit_oJl 1_^jLcj^ajj 3-ijjVI j jj-Jiu 

>? i« ?■ 

CL* _iiij~>- I jl (JIxjJIj a«~U d_LiLs 1 ^ j'f Ij 





























^JjLs *4^.LjL3-JI 

♦ j^l 4_i£ jLaj}L] 4_Lp* 4 J ^^Lc. V 

^ £ 

^Jtll (^jLL^JJI jL^seJl <Jjlj_ LU 1_Jh.jl lIJLlAj 

£■ ^ 

4j 2_u^Liw 3 Jjj I ^ 4 2j^c jJl 2 j^jVI j_jj j_ mm n 

£• 

2j^c jJl ^_ I (_ (jia-uajj 4 4 _ 3Jtit_jl L^julj^Hj 

cJijLiij ^_ a! j_ 4j .( t 13tl j_a <-^j _ 3JL 3j, j>^tl 

CjLluJj^JI q s^Ti <U 4ijlj_ UJ (jl (^jl_ 3_^_dJl jl_ ^seJl 

$■ ^ 01 1*1 

4j?e_J_aj^lj 2 j^sJl!I 4_tflJ^I j_4 j-4 4jj_ t n~ g tl 

( Jr ic. ct^LselLl L^k J _II (^J_3C.4 ^Jl^ I_ AJljjuj 4 4_l1j_l1I 

JjLaJl j^£j(j *(_ 7 5tJl jjl£Ul JullL>. (Ji^l^ j \^\ 

L^^^LjJI j ^ 1 f M Luj I (Lymph) I *? <i j 111 

Ij^LitJl J_ILc i L$J 4_2JIa]Ij l 1 2jI JlJI ^lj_<JI 

4 (Lymphocytes) S—^Ll^I L_j}U*jlj ^1 ^ntl 

9-9 U1 

>-\ 4 Lb JlII ^ t M^Jl 3 J^vl & I j_4 Juu I 

9- 

♦ (jIslj-4^1 4—> Ll.U.U-43 

^6 


CjLLjjj^ 4jjj j^c ( /.V ) 4 j Ijj 4 _a4j 4 £ LqJI 1 ^ m^j3 

£• ^ 

j^l_4_40*^?lj 4 j—JjJJ^Lfcllj 4 j_L4^_U_WI (J ~<^) 

CjLj^jIj 4jj_4 (cO^LJJl CjLlujj^lIIj 43jI_^^II 


4 _L4/IjJ_l!Ij 4 _laJlSDlj 4^jJbj_ (S^t \ I ) 4_3-h3e-4S 

4CjI _ j^jj£Lj_l!Ij JJ Ktlj 4 (J_<J L?eJJ I j 4 Jl_jJl?cJIj 

OM_tianJlj 4 CjLjj_44j^JIj 4oLl^LLl2JIj 4 (I_ 


4 Lxj j^oVI (J_ILc) Lj^LitJl 1_Ajj-3j ^ "II <LjJLowjja-tlII 

Ui A^fcJ J 4 ( ciJLjJ^jJl 4 Lj^jJlj 

^_JI L^i* L ^ii*lh ^JKJI ^_JI 3 jL^ ^jJI 

*(Jj_lII j-^- ^-4-40eJl 


3jj5cJI CjIjIaJI j-4 JuJljlII (^Jl^ 4_^l_I Jufc 

4^ T JjljL5tilj 4 CjLujJj^l3JIj 4^Jl]I (_7^ 4jI Jl^JIj 

j_4 3j_mSlrL4a 4 4 "moHj 4_jj^JI CjI _jJLuaiaJlj 

4j JlcVI C_jI _uo^L>- j-« ciJJ i 4 4j I li ^ jJl L Miv. 

?■ ?■ 

jjJ^I 3j_« 4 ( 1311 L_^j ^ 4ju ^^JlJI 4 (j^_ui^^lj 

(J^Lj (JjL_UJ J-A j^Jlilj 4^__4-4l5til 4 ^ L ^ A cPi 
























C-cjL^ LjlA 4 (jLt-u. djLiaJl 4_u L- l c- i Sj \ 

W <y- 

^J-lIj 4lu_^J! ^yA J£l ^4_t^JVI 4_4^5tJl 

°* £■ £■ 

^j—4 jl stlaJlj Jl_£J! (j—« 1 «l *£J-3 cu^Jl 

°* Jt 

Jj-U 4 °) l (4_*j ^jlj-ptJI 

I {j\Zuula ill LjJL^!)) 4Jl)I Jj_ojj 

^ 1 \« < Jl^lallj JUSHIj jtLpJIj 


: jJG&j I I £ja 4_^Sl^tJ I : Lll Lj 

4^Lsj 4j J 3 4 £_ lIo* 4 Jj u£ <jlj_p- J^_JjJl5cJI 

^ £■ 

J^Ljj 44 a 1 3 4? t1 j 4 <-Jijj5eJIj <jlj_L?eJlj CjI ill I J£L 

4Cj 1 j!j_peJl 4 Gj jr Cj^I Ja^j 4 jX Ga3 1 Gajl 

^ ^ ^ IP 

^j-4 Jl_jJl*JI J_Jij ^^3 lj, j lj^_ j! 4 I (jL^ (JJLJjlIj 

£ £ 

jl 4jua (J_J2 jLjuj (^ jJ! (jl mM^U 3j,jh>'?eJl ( y^>\jA % $\ 

.4_<^tJ J£L 

u Llu^ ^I <J-« 

:^JU U 

(The Trichina Worms) Llpej^ill jjljujs . \ 
(Worms djMjU ,.,Vl ^Ijl-jjJI (j_a 
SjjjJI JUu! (j_« Nematoda = Round) 
i (Trichinella spiralis) iujjistll 4 jj_*A!I 

.<jL-jyi J*. oLJL jlaJl y _La^l £yA 

£■ 

4 3 Ju JlC. 4 -UJj^JjLajJ lal J*jC 1 ( j t £ L_<_J lxUJJ 

^LaHjl 4_a-!j_a 4_J_tia£. CjLL^jJIj 

^_ujL L _SyJUJ 4 4 jl nO» tl 4j3e_<_4jVI 

^IL ^jJI 4 (Trichinellosis) cjLJujjuIII 

Cj^I _tia£. 3 Jj Jit I 0 jufc Cj1j9jj jl_tluTul £)_a 

^^aj^_a-l I J1 ♦ 41 I Jij_J JlS La_a 4 ^__4_u_?cJ I 

J 9- s- * * 

C_j1_ UZZJ ^jl Jlju 4jL^j jl 4 l-il_3 l3^ 

_LuJl £C _<Ul (J^ 

l_4_i u^j <_dJ j£ 4 1 4-^j 4 o 11 Lj L^e t_uJ I j 


(Lymph Nodes) 4 _^Ll^lUI j 3»tl dJLI aj 

JjIs (jr i£. JL^JJ 1 a (It QA J— 

J_>*^3^ 4 4_1_ Vc.jJ£a 4_jj 1 4 ? oj 111 4_ 

jl3^.j 4 (Tonsils) £ja L^lc. 4 JL 3 H_ 4 ^c 

3LljJI 4^LL^_jJL!I jj *Jlj 44_^LL^_iiJI _*JLJI 

4 (Thymus) 4 jj^jJ! jl ^ujHI ^Jiidlj 4 4_j_^_Ja^Jl 

4 4jjl 3 oj'tl JJlJlU 4_j_luLujVI 4 3jhjJl Lcl ♦ ( jL?e_LaJ!j 

L^jI^IowV dJLJij Mi-seJl (J—C. ^L_^JlII Lt &£ 
CjLjL i^_JJI ) 4 ^LL*_jJJI Ij^LitJl £ja &j-u£ 
2U^U]I LMiJI 4>j^ ^j_3jj * (Lymphocytes = 
CjIjLjlU CjLsc-lIjj^ L^a_ uojj J^jlILj JJulII 4^ufc (^-L^ 

CjIjjJUJI L^JLa 4 L> 3~ \") 4 ^_t_aJ?eJ! (Ji^jG (jyGjl Jj!J_ 4^Jlj 

L—> Lt-U-a-zQ £jA LjjGSLl! Ij Cj 1 I JlLc £jA 

* * 

. L^-jlc. g -1 JaGll 3 sL>>, 4 tl ^Lt-a -^.^1 Jj-3jJ 

4 j _tSdl 1__3 j (_ 7 —gJI cjI_JUjJI 

4_jJu^VI >j ^ "3» ti 4 (NH 2 ) ^)_uaVI 4_cj_<^se_4 

Cj^Liab ciJJi ^Z-jljlS 4 ^-L40eJl 4_^Lv ^yC. 3juljJl 

9- 

3 L^U^tJ 4 La i (J-l_ jLU 4_GLl>.JjIuJ 

^ K11 (j_3 j?cj c-t_ l>- 4 1_ ( j_^a ^Jl 

jJ I 4 ^-4-40eU Luu^l] I (jJI jjJ I L^j l_3rtJLsj 

♦ Judl CjLjJL^C. i^yA 4^tJUJl Cj^Ll^iJI £yA 

a^ 3 » i xii (jL^ 4 .^ 1 ><< i_4_4s UMLul 
^jIjjlII £jaj ^\ Jl*J! 4-JLi-C Ij_j £yA 

I i 4 i L^ till i ^ lr j 4 4__^ 4 aLAJs& T ud I Cj ^3t I j 

j 

^jLc.j^uj 4_jL^ 4Cl*_udl ^jlj_j_2eJ! ^_ lo> 

C-<jl£ in £yA 4_l£ 1_a Ta. 

(jr-3JI 4-3Jhie-cJl 3j_^ 

* 

4^j-3juJIJ JJL^cULj I JLU Lc (jLc.j_ uuj 4 L^-Lq p 4-4ijaeJl 

CjLu^j^JIj 4 3 JL_ 3» o tl j^jo Mill (J-A I_ <S ^ILu l_4_4 






























Ji« .(RoundWorms) 4 j 2 LaJl jjljujJI .V 
(jljLjjJlj .(Ascaris) 

2 luL.UI dAoxUI jljjjJlj. (Hookworms) 
ojLJ I(Schistosoma Japonicum) 

4-i, 2ju . -}L». i ajj ' u Jl 

£ya (_yj! L^jLjaJJJ cJUaJ ! 

(JJ ^ 

^ l£ MJLu 4 ^ I t Ml 1 LgJ If) 4 | I ^ I 

♦ 3lfjJl 


Ip ^ 

j^_jjLl?cJI Ij. 4-^1_Ga^lu lj_& 

I Ju Jl! I 4_L^la 4_l f (i 1 mi 3 juu£ ^ ^ ^ 

JJ_liO lil^ ^_jJI l L_JjuG^Ll!IJ ^-_uI jjscJIJ 

lju_4ju Oj _c Ju 1_ ^jIj 3 _uU^M J_ u±>. ^ Jl|_ 

9- 

JlLc i^j^\jud^\ JuJljlSL 4_u _4-^ajj 4 ^LaL^ 

iJ-t-aJlj 4 4_ul^-$Jl 4_u^ja_3Jl uuL^GJI 

^3* 4 ^J_UJjJ I 4 3 J^UJ 4 J AJ^-lLpJ lj 

Si £■ 

^1 dj 1 vI ^ 1 1 ^. jLtSli 1 

3.(Brucellosis) 4 _ikJLJI 
4 jM 1 H j_«^! (j) c.<—-o» . (Erysipelas) 

CjljjilGJlj <—3_useJl LjuuSu 1 ^13 n 3j, j^VI 
♦jujllieJl 1 ^jlf ^jJlu ^1 


<_<J Lj <—3jj—*-4-H ^JjVI £)lj_15fcJl *1 

♦ (Balantidium coli) 2 l_u£)^ 1I 4—u^aJ! 


4jUjJGeJl J_ it _ujJ^U jL_p*jJl 0jJ_ 

4j3^Lc. 4J ^yA ^_u j_nil n Juiua (j^ajua j_Aj 

9- 

I j_ i 4utJ_ ujj 4_ 5tj J j I jJcitJ I 4_jj jGj 

^ '<«> J3J J (jr*[ J—I u—> (jlj-^tJl 

4 JU JLloJI jU*jJl 4_.<_Li.uJ 4uLf 4^)L-4U^I 

♦ l-JLGJI 41 nor ^psljual 


(j^ljua^l JujL*Jlu (jl _ <_uJ^I £)l JujJl DJJt 

aJ I jJcitJ I Juuj 4 4- i itt-^J I j 4_u_r^>»11 

♦j>-ila-5eJl ! Jl^j ^jL_4jjVI Jlo^jJI 


j^JjJ _stU 3JU _ >.jJ! 4_lL^jj _ tluJl 3jjjJl ♦ V 

4 (Pork Tape Worm = Taenia solium) 

9- 

_ 3 jL_JjL*Jl (jj _ f L-jU _i_a3j ^_jJl 

CjLljTa_Gslj 4^jJ! j 34 :JlL<a £j-a 4 0Lo3)U 

4jL^_UJ^Ij 4 (J 4 ^0 Jl jL^JI 

dJJ G J jif j 4 ju j gJI 4_j15h^^Ij 4 £ (jr 3 J!j 

oLseJ^iuJlj 4_t^.j _ L^sJl CjLjJJI ^j-4J J JlC. 

4 ?JlA (jyS 1_c Lai . 3 Ju J _ gJI 4_lj _ 4-^jlII 


^jJl (^-tl^ L^jI^jU Jjiwj 43jjjJl 

^ 9- 

4j^_jutJl I_tia£.VI Juwl ^Jl L^JU^j Jl^ ^jJl 

9- 9- 

4ji_iSlil^l 4U_LsJl ^1 4^_^JI ^JLa 4^__4_aJtJ! 

S’ S’ 

i ^ 1 I ^ tl ^1 4^_UJ^Jl ^1 

3juu^ LLjjuGs 4jjL5t_4 J_4-^-5tI(jj ^_<a-u d^p. 

^ 9- 

Ijjic. 4_u ujjqj 41 (j— ^ 4 <a-Lj^l ^ lr 

3 ^ n ^GJI 3 j, j to I (j GjI j^c^I ^j__ 4 


♦ 4Jj^1d 3LLjla Jlju ^jGsjj^jJI 



4.01 ^ta ni^M (jljUijJI ^yA LLj3ojJJ! (jl JU J :( \ — t \ ) (JiJlJ t 

^JLl jjUI 4 tf tat I j. taVI ^4 JUlj j tj-uJJLaU I ^w>J (jluu I 





























jL.j <LaLaj Cal al1 ^jt 0 j A 4_jJia 

JjLj 4_L _ ujJ 1 ^nLuj L^-^-L 4 3jJl3e_4 

L_IjJj 4CaL_aLaJJlj <-Js_jj>JI (j—^ <j—^j^l j> -a. ^Laj 

^ UJ 

(^jil JC ^jLLj_ uJ\ (jl^ (jjj t4_jj*a CaLal^-p* 1 

JJ L>J I £_<^J>«JJ ♦ I ^ "‘ LllLlu L (j_ U LUI in J 

j^jL>J I 205 t* ^_i_4J L Lj _*J 3 jL^J J 4 _Jj L 

<-uL 1 #'<4 j^SjJI j 1 (Family Suidae) 
GyS I *\ > << Ls ^,-1 ■•■~j 1 (Boar) j— iiJ( 

. JjJjJI £y» (jr^J 1 (Sow) 


^ mi L (—3 


I ^ 4- ^ 11 J }^»X5tJl 

l 0 ^—uj t^Ji3 JS3 Lt __ ^-LH ^ La _ 4 (Hogj 


♦ 3jL. 4 _j_^j>w V jJ! j, Mijtl ^jLI 


j-ajLeJl j^jujuI} (Swine) 41^31 

£■ jjj S- S- 4 . 

jl L 4 ( _ 7 3jI jl lj^ i $.1j lu ) 4_aL 4-3 t^t) 

^ ^ ^j-uJ LliilA jO£. ^ 1 l Mil LliilA 4 




^ £ t~> ^ i ^ v ^ Ju. z O ' 1A ( I •' uii>- 1 LJ dSi 

5- S- S- 

.oLl I y _J_>- L (_£_(^> ( A 4 (I < I o 1 \y 

*4JLia3 3 4_La^LJl 


4 4C?eJl ^3e_ 4 j,t^ < oil 4 j j £ <jlj_p* j-ajJLseJlj 

4_l3jJIj ^ ^ ^ ju l i SL a 4 JSLlJ I 

4-lLl 4^1jo mi JlI^ 4J t4_«jjL*_4 ^jl J 1*\ 1 

4 4_J^ C_jL_ulj 4 J_J^lo JJ_3 4_ Ij 4^j__tlk>. J-*_ l3 

( \ ) 9 4 4 4 ) 4_jIjj 9 J_Lc 4_uj LuTu-u ! 


4 (_<_ 


Si s- 

♦ 2J ^1_UJ 4^4 £JJ I I ^I 4_1a L-k j^SLJJ 


4 4^t_4 jjIj^j 4 4_cLsjJl lj_taj 

^yA dJJi j, jrj oLjUKIj l-3_l3eJI (J_4i 4_J^lj 

JUjLJtil _ d>yJLA j-jjJitJl 4djljjiLHl 

CdVjULUlA * l,gJt.A ^jIljLjuJ C_jl_(_Lt_u-C 

:^jL Laj-jjLlieJl 1 


(Flat Worms) 4 _^*kWil ^Ijl-jjJI .0 

L_tj_t^j La V^LAy ( jLl_ lujJI jl CjLjj 3^<<Jl ) 

4Jl£J 1 jl 4 4 jjJI jl 4 3ji__*_ciI^I 4 *Lt-4^1 

<j! Jl_j jJl DJdt j—tluJ j-jjJcitil J—<;ju 

^ju £ja 4_<;j^J J^Lj ^ L$13j ^ Llj 4 4i_LjJl 


4_<^tJ J-<s-t T oj (j-jjJitJl ^fcj) J -Jry ^ u[ 

4 ^t mi tH JJJUL2*]\ ^)l Clx _jjv 4 4_LbJi^ 


^xL < 1 <t \ 2 4 Aa <**> L_u_ & dJLA 1 L < < m < 

I JlA ciJJjJ ♦4 jl 4 J-cLuJl ^jl_ 

4j^?eJ 4j-JjJicJl J^l J-4S J—t_a^ ^ 


(JT k. J^juj 4 4J uj ( _ 7 _^ j-j jJcitJ I 4_i tij La 

♦ 4j^ajJl 3 jjJlIIj l_JL 3J! ^j-<a JuJljlIL 43jL-^^ 


^j-3juJI _ lu j-jjJitJl (jl 4_bl t-^^L ! Jufc 

^ 3 ^"Ti V CjVjljlaJ 


_j ^ _(iJt 

(Black *bj_uJ! ^UUI ^_ loL <— 3 j_»J 1 _ 4 

3 ^-tTu- 2 E->a 4 ( 1 ) 5 ^^^ 4Sausages) 


_^a CjI_^ 4 ^_A Ju 


4-u^j lu-^J1 4_uJllII Cj Li l^_L5eJ I sa 

LJ I jLLil cal i 4 (Placental Mammals) 

^ ^ 55 :? 

4_*Jjl ) £_jI _t-^VI _4 I_Ljj I J J_ C. J__II 

Jl ^ 

^_ LU L cijJU Lijiij 4 (j^_JjL?til 4 JL J_jl_ u^\ 

(Even — toed j—jL-^Vi Lu^jj CaLj^L>JI 
^Ji/L jLj 4 Ungulates = Artiodactyla) 

4_J C^Li, I 4_J uj mi o ^ 11 JM "V, ^_J^-jL3til 

jl (Eocene) ^ _uj^j^/I j qc cjLI ju L>— 

JiJ L>J I ,^> a T\ . ( aI I 4_jj Jl>J I 3 L>J I 





























Jj 6^ 4_uLfc^ JuLC. j i^s\\ (J_3_JlLuj I i 

* 9- 9- 

♦ 1 rtl Ll A 1 t<^>\ ^ Zi^jJUi ^1 

yA “iifcJJ i (J^ (_yic- 4a—uj I y£ jj Liu i J jA Lj 

:Jj^O- a j*- JjA AJi cAi ‘C)A“ *11 ^Li 

\*At' ** i' "i \ v 

4Jlil (2)j^ 4 JA 1 Ijfljj ^vah ^ l? £p> * ^ 

♦ [i tS JjL^-ll] 

> , <V -STf a»f ^ f \ 

,jj ^£- *|JJ ^1 jTj li* ^ . Y 

ijLL^vl £3 125 ,-^^5 
,j 3 j^i is; 42 # 2? lit 

4 A?i 2%C' 12 V} £32 fX 12 

.r 

^'.X" s'.' *1 '»\ f ^.v U »*< \'• 

9j>\y*> \jjc- ^LU> |*—l itpj" J^- \-t~i 

\^X\j £. $3 ££. $ 

4 / 

ojJyJ^ 



: ( Swine Erysipelas) jjjll>J 15^ 

LjIiSLJl 2_ u^L>* £jjj| L$_t3 t ^ ( n n*n ^pJI 

cAl o' 6-^Ai l—A" 

•oLoiVI 

: (Swine Fever) jjjll>J 1 <^ 4 ^- . Y 

. a jl^UJI Ij_JjS ^ 1 II Lj L_1 Lo» 1 1 _3^.—JU^ 

^>JI I jut A 3 i-auLj * (Hog cholera) 

* < at 1 ^; 1 i i->“ t _j \s -j 1 ^ 

jjjLOOl ."..X 
: (Swine Vesicular Disease) 

Foot and) 3_uiMLlI ^ra^&JI A 3 >* A A 

4_JUlj! (j-Aajj t (Mouth Disease 

£• 

^J_4J 4jAjJL?eJl ^j_3eJ (3^j^ (J^ (jl_00^1 

<-Jl_L5eJlj 2-^1 o 2tl CjLujJj^J Lj^uSLj 4jLu-lu.^ 

Jl_j JjlI I j _ uAi <Laj ut 3 11 J lj <aJ I * i 

^j?eJ _ luju ^oJ! ^uljoseJlj CjI _jJLualaJl 

^jl_cuJ^I II J_2 Jj ^jl ^hjj tj^_JjJL?eJl 

^ UJ 

JuJulIL 4Ibl_ t^>[ l-ju _i_uojj 

I Jj—>.j _*J ciJ Jij 14 IjUJIj 4_oJ ljl^JI 

♦ ^lr L^JLc ^^aJLscItiJ 

ji 

Ji * 9- 9- S 

:4j 4 JUI j> -U lJ Jjfcl La 2 - 4 SL?eJl : Lulj 

?■ ?■ 

I_c JS_) i 4_JLkLseJl J_ £t\ 

£ UJ ^ 

I j ♦ ^Jj 4 Lb ^ L 4 1 x 1 1 I ^-ilc ij-4 ' '* ^-^-4 L >u2 1 ^_11 

1*1 ^ i» Jl 9 - 

^ i IIjJ tlUi _LUj 4^-^jlj u^l l^j 

9-9- 

jl 4 j Jjbl _ uu ( ( J^a) (J^J (J^-2^ 

9- 4}. * 1*1 

j I 4 - l ^-lu T lI L j-&>. i ^—t-uj j I ^.<a-L u j 1 

9 - 9 - 

2j}j Julc. Cj_ u^}\ £j£j J^Lb^l J *>^VI 1 L^j 



















2&I j! 4 4 ^ j_i S H I^ 4j^ , ,,"A\ 

^iaJLO {j—A (jl^J-SfcJl (jJ_ 1 Q ^ ^ _ LJ±J ^^ _H 

q-a 4_i£ La ^_Ljua £y*j 4 3 »~ 11 <Jj Li] I Jj 1_loJ I I Jufc 


2LaVl^ 4? _4JbJ< jL«yi 

t 44^51^1 

£■ ^ 

j^tlb j^oVI 4_oJj£ll 4 jVI LU jc_ 

s 

°* 9- °* 9- 

Jjfcl Loj ijjijuLsz Jl 4 4ILlo- 1I ^j_o J£l 

£■ J> 

3 JuJl*JI 4_lo-L*JI CjI _Lt/ljjJl C-Jt-ul Ju9j l 4j 4lll j^_*J 

lLLI 3 ^JJJJ * I I Jl& ^j_o 4_o 5L&] I <—cj I(jiaju 

9- 9- ** 

t_31S 4 _L_u 4. > tej'j <-jai j_t^ 

J> (P 9- 

4-Lii j j_^t_<ai c-jLsai i jl& ^i 3 j i ^ m<u 

?■ ?■ 

44 JL 0 JJ 451.1^1 ^jL>. (jr^- ^-LLju 4jj3i ^jJI 4 ( jjl?cJI 

4_*JL 44_jIa]I 4jI 3 ^ If 4 »L>4 _II £Jl^ju 4 

}Lol£ 1 Li3^. 4 4 (4_uI 4 JlUI ) 1 ^ m< 3 i 4_p*j 

I Jl^j Jl_^juj 4 JU^J jl L_jjj 9 J—If. 4 jujI j—« (jr i^. 

4lll Cjj^_j £)l ^Jl^ I 3lU ^ | j_ ^ju 

Ju*L_^ ^J^Sal I y _jJ I ^_£_L1 ^_0 » - I ^-lLc A & 

J, 9- 9- 

4 JJI ^ ^\£ 4j L jJ I 1^ ^.uioj*. I (jJLtJ I ^ ic 

3j_uJL 0 L 2 J 3 ^jJl ^jlitJl Jj_ujjJJ IjufcLij 4 ( jJL?eJl 
4 JI 4_Jf. ^jLj ^4111 ^1^4 4 4JL_c/jJLj 

jJl ^1^ 4 j^c. Ju LcJj ^1 JlA j_u * 4-LStt. 

♦ ^uaJLal c_jj 4i)juaj5tJlj 


L^-t^ j^Vi ijl^ 4 4_^sl>ji 

L-iaJlj tL_<_LaJl ^LjLc. jL^ ^yA _LlC. Cj_uI 

CjI _*_4LseJl 1^—jS _Lfcilj 14JJ4_ <^\\& _La-oJl 

9- 

l^jLStJI J__J i J ULC. j J_lSLJIj 4jo mh!I (J I 4jI 

oLojJl £ja 1 4_iJuJ ^o_l3ju 4_JL^c. J-o-»3 

JcjLjJI fjy&JLi ' p -UIjL?eJI ^j_o 4 _U^tJ (jl t^SLoJ Laj 

* 1 ^jL 4JLII ^.<^1 ^Ju ^pJI 

^_ujL CjJi^tlLoJl 3j>Uw jJLiw j^H^jJl j^l Ju9j 

jp ^ 

^JLc. 3jj£LoJl 4 j j*_CL3e-oJI <_Jjl atHlI ^jl idle 5tjJl (3^J^ 

^reJJl ^_u_uJ ^jl L^^^ o dtlLul iCjl_ uj Cj^Lj (^Jlo 

^j_o 1 / 3"^ a 4_j_o _t-uj (jj-i JloJI 

^jjljjseJl ^j_o JJlc. CjIj^q-Cllu-qj LL^yoj t^jJl LL3 j 

CjL _r^Yttlj 4 jJl3a]Ij 4—jJj 3 <»tl CjIjj ^CqH J_ILo) 

4_jlc. ( ^_o—<-u_oJ I I I o-Lj l ( I c 4_iJ^_3J I 

IjlIL>w c\j _&LL L^J ol_^ (j^^l 4_L!lj t4ljl ^_ UJ ^ i ) 

• ^ulj^Jlj ^LojJl qa LoLoj 

3 Lllu ^ I 4_oju J 1^1 ijJ I cill 3 j > n4 

9- 

4jL 4 ^_lIl^J 4ajoL>^ ^jla-uJl L_laJl 4_J^ 

3-5 ^ijJl i Cj^L_<ia£^ p I I 3 Jul 

^ Jj 

I 3 J_1 ^jlj 44_Stj3 J_ 1c. 4 JUI ^ Mil 4 Ac 

tiJJjuj 4 4_se_u jJl ^ J ^o j_r^3»1 ^iJl (jjJb 4>JlA 

Jlc. C_j^L>w ^ 4 ciJJ 3 Cj Jl?cj V LqJlu 4 j $ 





























t 







Wy* t b 



P'f 

jW*"5 

:^5>> 1- 


IT 


Ml ’"’1 

*>A''l *'E^ v L 










9 ' 


$> f % %Z& fi& 
y c; pt> <A\^\'$ f cj kj&\; i;p&b v&x, 

% £>S y^LjAiLlS cfc ^ £ 


.[r :SjuUl] 


j I JSI i LgJS I j>ji ^ I AlLc^J I 4 Jb I ^ JLjlj ^JjSJ I I Acl I 

:^jLj L4 LgJLaj 4AJj^Jtl jcji La j 

A-nTaiitj jl i c_jj_ xJoij ^1 4 4 j 3 1 11 :3 ji^£lI ( T ) * i 4 ? <^ Cj^j ^ZLlt 4_4 -l^_l!I : A rt \^ \ 411 ( ) ) 

jl J_l>. A_^S jl J j~Lc > m JlLc ^j-4 cLa2.< :^l 4 ^Ajlu ( j 7 I(Jl A oj^ <11 : 4_iI ( V J * Cj jI 

*Cj^IlS 4 I A_ 4 _l^j 1 ^n ^ZLlI A jtI : A >1 jta *< t1 ( i ) ♦ ( ciJ I I ) Cj^j£l£ jlu 

j_j <_uJI I Juu A < 11 t-iJLlj lP.3^^ L)^ 4 L£^ L^—ujjIlSI I A-4-l^ <JI : ^jujA I J£ I 1—4 ( 0 ) 


r *r 














J£l Laj 4 4 3 (V (oil 

♦ L X iS^i l Jl i l-4j dt^jjl Lc VI £_u_uJl 

: jjscIlI I 4_4^»- I 

4_$jj£Li! 4 jVI 3j^IuJI jj _t^J! <j[ 

£■ S- 

4lu_^J! (J^lj t 4 _jIS i CU <j ^ 1_4 VI 43_L4-ll (j—^ 

^ ( v^ . 

4_4^t3 4 ^ / ts^t <tl (J ^£. i Ls dJU j£ i 4JJI 4-4 jj>* 

ji 

9- J, °* 9- 

*^lj^>* 4j^lj 4 4_i 4JLII j-iJlJ Jjfcl Lc Jjfc 
di 1_4^_5C_4J I /^_4 ^4_U_u L JS^UL^I^l ■x iiaj 

ji 

t4lLuxil 4., 44 4_p* (jr^3 4_<u^-Jl ^_4 L4 

> j, 

^4-^-l^-J \ La» 4JJI Jj_3J ciJLtij 


0 °) 


((4lLj-4 4-uv j 


V j-sellJI CjLjI ^j_4 1-Aj-jjt^ 4_4 Jj^JI 4jVI 0Jufcj 

L^_4jjv (^jJwVI ^5ti!l ^j_4 ^IjjI liJl 1^4 ' j- i^a^eJl Jlj_3j 
z^jIj l_4^ (^-^3 L ^^- UJ ^^3 ^ V I 4 jlr ^|^_uj^JI 


—4 ^LllL-lx/I j-&3 ^ UVI jp 

^ £• £> 

4_3jL_ uJl dVL^tJl ^j-4 (^1 ^j.4 4ILj£ju ^u^j-il L4 VI (^1 

4-4-5&J J^l (jLJ3 4 d^-< £u £ Jl£ 31 4_l3j 4 .dj 4j— £ JlII 

1-41 (^) .^jJl jj-4-^jlj ^IjjVI ^Uj[ Juu Jj?tJ 

?■ J, 9 - J 

4i^Lb i 4 JJI j-laJ j__j i L4 ^1 (i i \ t1 ^__i3 La J 

^j_4 <_dJ i L4J 14 Ac. 4JL! I ^ uu I j£ i ^ I js*. 

(jyJb (<_jL^ijVI jl) (ti ts~l <tl )j *4JJlj cllj-ilaJl ^Ljla 

Ijj l£j 4 4 jJtSL! I J[jjv 3^j I4J j Lst^ I 

♦ l^jlr L^jj-4-LaJU 

^ 2U4jJI uVVjJI <>4 

£> 

J^l ^Jj-5CJ (J—a 4-4^56-11 _ uj I L(J Jj_ lu 

Jl 

J-L»J Jjfcl L4J 4J-JjJit]l ^5fcJj 4^jJlj 4 4 Hj_4JI ^J-4 

4 ( Y ) ^ \)) Jjl_taJl _L^J^JI dJJ ij 4 4 __j 4JJI 

^J_4 ^5tJ J^l ^J_4 4_4^L5tJl Lafc _t_dJJ 

Y • t 















{j—A C_jL_J J£l 1-Jajl ♦ T 

4 ^y-lc 4_) jja_(_UJ 

,t% 7f^ ^.It I ^ Kt r*l j| IjJU I 


L- <— I ^h- 4 cp JS jsi |gk <d>i Jj_u,j ^ .\ 

^-uu L L_3 j^JU Lc J.&J 4 ^ ^ jijtat I ^j-4 (ji ) 



:(>-YT) JSL^UI 


r *o 










4JL1 I _luj <±xj jl^J ^ mij I 

jLseC.VL 1_ ^jLlII _ luJ SJ^LseJl 

^_uaJ_t_u_$Jl £.1_iaju llj J_ ^JjlII 

o' CrOa- LgJ^J ^_}>5BJJ 

Jj Lbs (j— 4 I JtAj 1 1_3_uj LeJj djj_tu L$-£lj 

*I ^^L_u^I L$kJI 

«jf§c 4jl Jj_^J ,c±U j (_,_![ SiL^Vlj 

9" 

tjLLiJIj ^j^eJ 

4Jj_laj < jv|^ J^seJ^ 4 <s*>j ell_I jJj l ^ LlLJI ^j-4 tS 

j*-0& C-4^’d-^J : j-i>J' 

/ ^ T' 

cdaLitjl ^Jj>-Ju (_ «[^0V :t_jal d^w^tJ 1 

£■ 9- 9- w 

.jj-a^J I q-a iLi jl jL^ jl j \ a"<<,a 


J_4 J£ L- 4 

9 ^LloJ Ij 

J^lLsJ I I ) ^L LoJ Ij IjJSeJ I (J—^ ^^fcJ . ) 

iLoL^j ^j !! L^J (3 (-ujTuL<J 1 ^jL^_lIIj 

^Jtj 4 4i_uJI £j-a J£L Lc 3jiSL! dJLJij 

dJQj £j-A 4_Jj_lIlj La 3 ju£J j! 4^1_cjJL 4_LJba 

4 ? o tl £)l ^-L<a-l-Lu-<aJI a l^.3-g> . £.LajJl 

<Lulq_ I 4 4_<_lcj LeJ ^a> aJ I ^ ^ L 

£• 

J I 4iLtJ ^ £ JLl! IJ 4 p SfcU I ^ Jli I ( J__4J_L>- 

* Ut_4 1 o ^ < 3 »" 

C-^J 4 jJbeJl J^) ^jJlj^eUl 1 JlC Lc *Y 

^ 9- 

41 Lj Lc 4 j ^LijjVI ^ <^>j j^aLL 

♦ L^oaJ jl 4lLuaJl £j3*~) £j-a 


0 _L^jJ! c j_4 (Carnivorous Animals) 

J i (J|3 ^ ^ 1 L ( ^ t Mil I ) 4 r 0 ^, (a o 11 

4-j-Li 4jt5l 4jt5l Jj—u/j :|^ (jjjL^- 

(JSj 4 ^ — 4 LLtJl ^J-4 LjLj JS ^J-C ^-Luj 
( ^j-4 4 —<- L >«-4 

oM£l cjL_jl^2tJI (j—^ ^ til . X 

(Omnivorous L_La c-jI 

lLoLj 1_jlc. .U xL 4j 1 r?nt tAnimals) 

<c jLuj^l ^ I jic, 

( 4_! ^LseJ I ) I Liaj I 4_ll I J|j_ujj * i 

. j £ U»^ 4o>wL l^JI ^jI^lIIj £j-a 

(JT k. C-t_51J ^oJl d>LI^_peJ! (4J^LseJl)j 

^ ^ 9- 

j\ ty> d J1^ jLg-U-4i-ci 1^ d) Lu LssjJ 1 ■ 

^ jjl j^ic. ^1 _jlLJI L)^ 4 ^oJ! 

cj^A^I ^LaL(^ JLc i^a i 4-jIc 4 JJI LajJ^ 

9- 

4_u!^_peJl CjLujj^jJI c_jl_tiu_cV! 

( ' v) .UkVsL*. 


^j—O. U &J Jj—^L^—J—^ 

L-J, _ujLlU Cjl^jV j^LLil $.\JutiL 4-jj.C.J 4 ( J^LseJl 

Jjjuj 4 C_jL_uL eJJl 4 _jJu La 

^jl 4JLJ 4_Jj_ ihj 4 4_^5tJ J-3tJ JuJLp^J 4^»J^L ^Jl 

(j- 4 i_Ow ciJJi (>ijj ♦4 jj_lUI CjLI^lscJI (j — 4 

( j.4i-pwj 4 1 j_&LL Laic. 1_$-*alc. ^a ^j_jjujI 

*7 ^ ^ 

j^cLcilj £)1 _tiaJl ^j_4a Q 11 }~**3 4 ^>L j 3 1 11 

»L t tl JLa) 3 j^xk _j^_jlaJl (j 4 _jlj_ uj 

*^LI 4j^Ij ( j-UwJl! 'j jj^'j 


Y*n 



















i4_ua^l_ j~jlL Jl$JI L$j ^ 3~ ^Ull (4_ uj!j 

9- 

jjLa ijwJI (jl\ j^jJI ^-LLaJLl ij^A) till jj 

tiUi .j^UaVI ^_lfi. t/L J. V ol^l 

CjLjJUd ^3 I J_jI V 1_c i^e_u jJlj 4*>! jJ! (j—^ 

t Ljjt_i^. L^c jl^lloj I jua 3 JI jl Lj,<g< 11 _t^JI 

9- 

L^ ji^JI jl Lj ,11 _t^JI cjLjJLjjL^ 

1-4-4 ^)-C. <jl^_L5eJl i-j\ _ -l£- £j-A j Jd 

U, ^ S- 9-0. 9- 

‘413 urJ[ (J->J-J L^» >—'4 j Jj-j jl t 41" 3j <jl 

l_<jJl*j <—<_lJ 1_uj! (j—« 4_c.J lLloJI JjI_ujjJ! DJ _ it 

j_)Jl!| 4_<2JjJ^ Ul u 4 4_3_ L&J V 1-4 

^_t*>4 J^^_4J 4_ 3 1_£ 4^-4^! ,„V1 

JIj ^C. cJlS^Uj ^jJl (jL-^ 4 (_a_tJjJ! 

4_4J (_^<2 > ^13 ii-ulill (J— 4 4J^>- (_7—S ^-4-ll ^_ll 

♦£)l^_peJl jaluJ 4 4jIjj3 

45LloJI ^ If cUtA_ l*2>j 4 ^ Y 4 * 4 /V/MA ^^3 

CjI_ 0 fct < 4 \\ J_:>J L) -4 4jLjlj_uj! 4_lJ^-aSwcjlI I 


4 JLi 2 _tlaJ! ^J_C J 


il e_ 


^Jl 


o—*i 


j-d JjJlII (j?£ 1 <a^ ^__jJlII 

(jl^_peJl J^_* l^j 4 4 _pa ujVI J C.I^_^JLj 4 4jJLL4.il 

£ 

j_o^ J-^9 4-^?tILLa 3 I $: Ll Lj jl 4 L j^SU I j LuJ L) 

^yA 3jjJ 4 iLiO^? (J—^ 3-i Jl^t-4 ^J3 

^JL _(Iuj V ciJJ Ju 4 jI ^j-C. Ju 4 4j^j i J_x4 

Cjj^j CjVL?cJI 4_3ivI _t_uJ! 4 _j_l!L*JI jJ! 

U, >? S4 

4 4 ^JJX. ^ Jti I jL<^ 5 tI(JJ 4 Ju I J — I J__L?eJ I 

4 4ILl$J I (J—^ _lu-^J I L) i ciJJ Juj 

ji jj 

aaj L 4 !j-p£j 4 4-3JLkUlj 4 ^jJIj 

4_^ JlL^_ UZZJ jl 4 (4jJjILaJI ) 

d<_4 -^j ^nJ! cjLcjj^_<JI (j —4 Laj^ij 4 (4 _^-lLlUI ) 

♦ Laj J t^i ) (j^tj ^1 4_4Jj£Ljl 4 j^?I 1 

9- 

£j —,a (_a_5-l ( _ 7 __i cLla^I_lu^I ^__i jJl 5_ajjlsj 

(Ja^j jjjj—J I—^JlIII (_$l ) j_^jjl jl (3-*_ CjI jl Of 



■ C yL--»JI^UJ1 :(T-TT) JSLiJI 


t*v 


















jujji : (r-rr) jsLaJi 

UJ ^ 

. (Foot - and - Mouth Disease) 


9- 

j«^t 1 *" ^ i (Jajcj fj ~'l '4 j a VI 

_uLUl ^ _II L— x 1 Laj x4_5e_u^Jl 4 _j_ c. 

£_u 4u£uj-cVI Juljl J^l ^j_Jaju 4_^wl_j I j Kn M, 1 
^1j^ 4 ^-£1^ t-u-^li 4 <dOj^-cJl Cj L_j l^u_seJ I 

iP 9 - 

liil 1A £)l 4uL jlj _^Vl CjJ Ju9j 4 4 _lcJL*JIj 4_jJLst-cJl 

tP ^ 

^ nil 3 c J^itj CjIjI J^?l £ j_& _cl £jj_tli_c 

JlLc t^j^lj^cL) 4 jI _t^a_cJl ^ulu jJl £_jj 4jswLL ^adJl 

9 - 

3jjljlLcJI ^ 3 j a ^^ *4_AilL^-cJl _t-uil 


i jL>-j 3ji_5eiLcJI oL^JI J^Ij CjjS I &" ‘■^-U 

9 - 

i ^ <^L >-J l I_ £JLA 4_1 I_^tl ^.Ijjn.^ 1 4_J|jl J_ x j dUij 

i^j-o-c jS?I _luV 1 . i £ > : ''' ^ I_ js>* Lj 

9 - 

. 4_t_cJ 1_*J Ij 4-tlse-cJl Imi c tl 3 l^_4_4J i^lWb 


.(SARS) (jjiiiiaJl 


3^ iy^ 


j-lJI 

(Bovine Spongiform Encephalopathy 
(_$ jJI = B.S.E. or the Mad Cow Disease) 

I^LaJu Oj _ajL^ j- 4 

IP 9- 

I JJt (jl CjUlI Ju9j t4_)jj5eJLc 4uutJLL_ul 5JL>. ^Jl 

Julul^_peJl dJLlj ^ \£\ ^Jl J_3 jJu (j^^cJl 

i * <j >r^>j ^jJl 4j,jU3eJl (j^j^cJl Ijl^j 4j 1 ctl 

C_3jUtJ Lc-d 4 Julc ^ I ^ I J L^Sfc] I 

Creutzfeldt — Jacob) ljj_£Lv ^jJoj*a *s > ‘< Ls 
tOj—cJl j l-5j t (Disease = C.J.D 


I (2)^ ^ <-Ajd I ^I I ^- L U - iJ I 

.;-V^_2?lJ L L^U ^ I Jl^iA_LU I ^ X « < '< * LcuJj i 4 _jjjJlJI 

4_ulu LcJl ^j-c 4 j Jju L^j J-cJI 

Lfcj^La^ CjI _cr^J _^-^Ij 

,-,CK .^ytU , 'l .^^Vl J$| ( _ ? _JLi ^4jl 
jlJsj .(Herbivorous Animals) ■ ■j ) 

_c Ju JL*JI 3j. lo ^ 11 4_<aJL?e_c CjJlIj 


9 - 9 - 

4JLuL<3 CjIjI jVI ^J_ it (jL 4 jLju_luVI dx^l_L^lj 

^j__oSLjj^c>U 4_cLc. 4_5tj Jlc j_cLjjj ^ lr 

J[jt4_j^jj-c^l ^jj5eJJ 3_ locJI JjjJl cLjul 

4 LLu^.Lj 4j^jJlcJI l^J- 5 t4jL*3_ uj^/I j_u IS 

^JlA c^I_3jV 4^LLaJ| J ju LujLjlj_oj! IjJL ^j_c ^j_c 

s- 

55^1 juMJ 3 j j, 3 c II 4_cJjjseJl 

°* 9 - / 

CjIjI^lscJI {jr ^ 4_j_ Ll2u .^ tl ^j^lj^c^l : LiJLj 

:^_j_c-L_u_cJl J ulc. 3Lj^cJI 

i 3j, t^> <? 11 4-3Jlit>a ^_t_c-l_ lu-cJI 4Jjl-5t^J IjJ^-i 

lj_c Jl^I Jl3^ 4 4_jJLcJI c_< _LuliUJl ^j_c Juj^cJl 1 » oU 

4 Jj_lUI C_jI jl^_peJl c Ju Jljl!I ^LjlLdI^ ^ 1^ 

^ # 9 - 

y^\ 44ujl^u2tJl CjLLujjuJI ^j_c Ij-u^ cul m<C VI 4J£l 
3 ^-lL^j>. I jud L cjLjI^_L 3til (jJLIj 4 jL-^ ^Jl^ (^jl ^ jJI 

9 - 9 - 

^sl^cV! o Jufc ^jl dxuj Jl 4^u_lII ^jjjLv ^J__lc 

CT ld cl ^3tl 4 jj-»__l^j^I ^1^ J3" n ^jl ^SLcJ 

:^jIj La i^^LitL If Li-L^u^a 





























^Wl 'Q 4-i t-u-Lt-u 11 1 jj t^> n * X 

9 - 

♦ LJ3 i jJu ^ IJ 4j>jJ * /^i3 6 JU J-t-aJ 1 

< /»h 4- a ^ 3 l_ujX. jj_* lL iajj> c 11 1 \ I Iuj . 1 

^-_^_5t_(Jl 3 (JJL>. 1 Mi^ eJi c I j, ^ I 

£• S’ 

JJUU (j ^_jLx^ i SSj^SfcJl _ g2*\ 

♦4u j I jVI j^tc. cjI^jj^JIj 3 ju jLtUI oL^13IJ! 

^_cJ I 4— <^>~ L^_c ^—2 (jojjjuoij I IJ-UJ * 0 

4_l! L>. j >. Ljj t 4_j I J >nj^J I J 3 jL 

♦ 3LbjJl ^Jl ^JjuJl 

L 4 fl \ >1 *4 411 ^J-4 j>^>fcl j^-fc3 ^_4 4,q5L>i J I U 

JSI L*j !j *3ij-3j^J !j 

9 ^-.CLuJ I 

£)lj_peJl j ♦ <^ 4_3 _u_uj ^jj <j 1 < n <j tl j^tc. J if ^u jJl 
4 HjL^j juu£ (j_<j I jJI 4 y j. />» jl 4 LljLj^S^ 

£JlA L-tiil 4 ( j_^L3eJlu jl t ( Jl_3jJI ) 3 jl_>. 3jU[ 

S' 

4_cJ ^ 3 ijj 4^_j Ju ^jl J_l 3 (jlj_peJl 4j_j_c-> c^/UJI 

9 - 

< jr ic. ^j_3_t3 4 4 _lcV—<-^VI 4 3jj.U>IL jJI 1 cl .4_crtJ 

1 ^ c^ll jj^tVi 4_JL^C. t L^_c J ^j_c 4ast_u JlSI 4_uL-^j 

S- 

4^jJl L^JLc-SCJ (_^3Jl (jl^l J^jcVI CjLu _uxCJ jAJ_C-L4i]l ^j_c 

^_C ^vl < ^C-J _JiJ I jj I 4 J ^ , n CZjLJ [£ I 1 ^ 

* (31S jdl) jl ( &J& JuJ I ) ^_tx)L 


I ^ <U^ :LULj 

(^ I 31_caJ I ( C_<_x^ 4 ) 4_I 4 _jlU I ^_S J 1_3j . ) 

4 c-tjlajj J—^ JiJ (j,—^ _ uj I_ij 4 I_4 

4^tjlj 4 4 ^ (jtoltl (3l£ jJl ) (jjS J—^^lj 

♦ 4-4-lLs ^1 (4_j^i) 

^-5eJ (j)^ i ( 4_Ju ) _(laJ I ^_J jJ I ^ c "« ♦ Y 

^j-c 4_i£ lj_ loTu-c Lc_c 4 __j j.^Uj 4_^t_xj jJl 

S’ 

4 4_JJ 1 ^ 111 Jjlj.i.aJl JlLc (^jj^l JjIj_ujJ cl-^4 

♦ 4_t^lj^cl CjL.L.U-U-CJ 0^4^^ J-C-Sfcj l^j 


4 4_ij_ uuti\ CjLjI^_ ptJl 4 ? j _A JuLc. 4_jJL*J l j^L 

J_3jJj 4_jj_uj Cj\ _Lujj^) L^jI J_3ILju ^1 

4>JlA Jj-C »<—jI jl^ptil 4>jufc (JT^I 

3jlj^5ttJl Cj\ _^jl_33 3 41_(fail C_>LujJjwl!I 

Jl 

lL UjJj 4 ^c _J^JL I_^-ilc ^ M_£ 4_-JLsfeJI 

Lc^eJ _jJl ^Jl^ J3" n 

c_j * 4^_u4> ^-Ic J 3 111 ^jjJlscj u l_ 4 ^_c 

?■ ^ 

I I 4-A l^J (-M^- 4 4-A 1 > Ml I ^ I 

4^C_cJl 4_4-^L>^ (jl_ lujMJ _u^jlII jL_^?eJl 

Q^*.\3 4 4_lcL?cJJI 3 J_*Jlj _tall J_jj?cJIj 

9 - & 9 - 9 - 9 - 

4j5eu_aJ^I I ^jl 4^_LJt]l 4 _ \\ ,^><r 1 ^Ijjn .1 

4 ^3 4 ^ 4 cJ^ ^ t^ 11^ 4 4_Cl I 

S' 

^jiuju VI ^j_$Lc-cJl ^J—CJ 4 4_j jJI 3 jl_jIjJIj 

(j^ljX.1 JJ_^13 J_*J 3 Jl^V lj 4 J_t-aJ 4_j| _r^Y ctl 

oV dliij t^jl_ ; p^VI l_< _Lc.1 4_ jJLc. ^sj^cJl 

j_ii2. Cj Lujjjj 4_u_lA (jA^- 4j_^-j_cJl (j-^JjJ4?l I 

^.Lgj 4 (Prions) CjL^jjj^JI ^-aSi 4jj m. 

4JLpej 3 jl_jJlc. 4_3_lSJ 4_jj_33j jjj?cJjj 4 ^_cJl 

UJ S’ 

3jlcJI Lei *j-^3_L4/VI 4 ♦Uc 4_j_Lc 

JLOS 4 4_L^ljX.I jj^hj ^j^j^cJl 4_.i-Lt-a.CJ 4 jLu^VI 
4—Laa 3jua±C, ^4J_C^-llj J_ ujJlI I (J-JJ I- 4 I ^Jjl^j 

£■ S- 9 - 

J^lL ^jl ^ootl (J-CJ 4CllJi (J-C J^l jl 

^ tv S’ 

3j^vVI Ojij ^jjji^ cLsta-s^VI ^Jl ^j^j^cJl 

9 - 9 9 & 

J-3j jl 4 cl 4^>rVI J2 j jJ—JjJ^ £j£- jl 44 _JjUH 

9 

.c_jL^_JI ^tJJl JjLlL) jl 4^jJl 

: (Variant CJD) lj^SLv ^jj* jc.) 

4 4 J mi3 (ll ^jIslj^VI ^J_c JJUU C_jL^JI JJ-t-tTa * I 

4_jL±£VIj (Anxiety) ju j m.II jJL^JI J_ic 

• (Depression) 

4 4jj Ll^Tu^-cJ I ( J_C Lul^t_aajVlj 4_1jUl1I ^Jl (Jj-cJl *Y 

• 4 31" V o II 4 _j£jJL_uJI CjIuIj U <>»VIj 






























4-^aj o ((t^ ^ < <i**■ 11 <d Lx ^-A> ^ jJ 1 ^ 

dLu_ u±a £)_4 Jl_jJl*JI J_cLvj 14_<aJlL?e_<Ul 

tj tL> 1 ^-"(11 4_LUs JIj^a ^j.4 l-£juQ ^jJI ♦X 

ji 

AnD> ^J_>» I 3 ^j.q-L> I «J La 4 _t_uJ I JLtJ 

4_c.j_UJ JLC.1_ (_u_j 4ul^ *4 jj_4 Jlju ^jl^peJl 

£■ 

(J V dJJ 3j 14_<a^fcJ J1_ La J_co^aeJ I ! JlA JJLfcJ 

4 .il_coiUlj ^Ljl1]Ij (JJLtlU JjLa 4jlju ^tUl 

du9j (jl^_peJl d^c ^JLc. ^ | 31 4_ us Lx 

* dU ju ^-<a-LaJ 

dill 4jlor CjL-jLij ^jJl .1 
L^JLjJo 03^ 4 4_Ij1j 9 ^j-4 '" L^_d Ljj 

£jL>- L^[ 

^ J_II (jj—S dl_jJLuilaJl (j—^ Jl_jJl*JI ^ <^o<u .0 

; ( j_4-^2_3 jjI Jjlaj ) L^jLpw 3 jjJ 

dl_Lt/jj^uaJl dJ_Id£j 4 L^aj_o_ lu 4__d ( Jr 3i3j 

• ^ n lH it *> 11 dLjj^LujJlj 

:< < <tl Laj Lsulj 

4^1_(<-U^_jl ) (l_<_ ts~l (II ) 

J^=w i . Vm ,jJLij2 £ J ni < <jl£ J !— >-> ■ I 

( I 'J * Us «j a , I_^jic, _:ej jj lj_jl£j 4 4 Jt^Il 

4_3 m II ^Lx_uo^l y±£- 4^.LcJlIL L^Jj-gelaLj 

♦ 3j^ oil 

4 dJ^. mi 11 <__d 4JL1 I ^)U-*-I d-I 1^ 

4 1 ^jlf 4 3JLx 4_UI I 3j Lu?lt 3Lt-4j 

♦ J-coiiJL) 1 3jisuai] 3j^lJLc 


(^ I 4 ^- uC ll! I 4_lC. J_Loj I ( 3J_11 ) Ljla ^J-4 * X 

£j-A i ^ j4 I_0-4 4_?tLJjjJl ^jJ_ ) 4_d_^_4_<MJ 

♦ dljjJbaj 

? I £c_J jJLj ,^1111 4_jJL^C j^H3 lJ? & 


9- oj 

J-liLaj (_$l jjlj—ijeJl ^. i x T i T JI 

l 4) j-i^ii ^-4 /^J_U_42_lI I j 4 ^1^. < << tl^ A 1 ♦ t*s 11 

Uaj 4^y_p-J jJI £_La_3jj (4 ^j4_4^3JLx j_L^_3j 

jl^Jui) 4 jjscJlII 3jJi3 ^jUajJLc 

JuJui ^JUj 4jj 1 3oj'H ^Jjlj_t_oJlj LajJl 
♦ (J^^l 4JJI 4 4jLl I ^-4-4/L ) J^oSJlIIj 4-L^-LuTl! I 

^JJ jJLl ^UJI ^ jjr~i t II t (jl 




.Y 


7 v 

Jj_3J dUij 4^jl^ T L5eJl Lu (jr 1 -** ♦ ^ L^- 4JI 

^ uLu^an i-cs 4)1 (Si* 4bi 

13^ 1 4 H311 IjJLujlxI^ ^lULLS 131^ LZ-^jui JS 
J L>fa i lj 4 4^>bJdJI I^j-L4jlxI^ ^SL>- : i 


(U) 


( 4 I ^u 3 j lAjjJijju 


£LccLa/ ^ I IdL^ 4-SLi»l1^4 ^3-IL^J I L 4 

?^L^SfcJI d^UJI j£3 jlxj ^ U*^I^ 

4Jl^tj I 3[ (dL^xl_LAJl ^j-4) ^jl^.pttJl ^ 

^jl ^J_d ^1 > >< 4^J jl J t 4 **) > I > ; ; A A As 

jL^j 4_<a-3tJ j^-Lajj 4 4_^a_i jl_ m 4 &[£ Jl£ dj^aj 

• V>U 

(jlJ j^eJl (j'_dJjl JlJj I3[ * T 

J_lS (jlj j^fcJl dLd 4d^l_3tJl 4>J_A L^l 

ji 9 

3tJ ( J7 3JI 4 d-<aJ I ^_S j I_ us 4 Ju (j I 

4 Ljllu> ^ 1 Lint J ^rAJJ d- 5 6^ ‘d-=^ 



























La 4_<^>. CjjL£ LlA 4_5t_u jJl 

4Jl!I jcj i 


(J^j&s ^ ji—>i^y i jt j — 4 

I JlA (^j—lu ^-_Jj£Ul £)lj — a}\ iJ7 —^ -Sj^_J ^_J j_J 

jJL?eJl i_jll£Ljl I J_3^1^ Milt La^LS (jlSU 4 ^Jjj3cIlII 

dJLlij i 4jj_loj <lc.L<_uo (jl ^ gj V 4_iL) 

*L)JJ L7^ ^ L * Jp IJLtcJI 0 J 1 A 

9 - 9 - 

4_jujI J_ x£ ^yA Jj*jI ^Jjjseljl I Jt_A JJJJJ 

e^l£ 4_a1 er-flj * *j§§f e,^ l—>>* j—<^- 

dJLli 1_<a_$J 4 ^j_u_ 4^I _c 4JL>»1 Mill L^ILuJLc. 

4_Sl1 Jl<^5cJIj 4^jlj_SJI 4_<a_ju ^JLc. 4JL1 JU5J5eJ L^ *4_<^c. Juj 

^ Ji 

t^UVI 4 jju (jr ic. 4JL1 Jl<^5cJ I j 4_$ju 

J) ^ ** 

*^_l$JL*JI 4_jj 4JLlju^5eJl £)l jJwlj 


9 - 

Vj 4(j rt~i n <jl ^jtVt_t_uJ V ^jlj__peJl J_i_a^J 

4jLo tt 4 j M_ u^£l 

£• ^ 

I £-A _ i-u llil 4 3 ^_U>» 4_cu Li2J d^iiij ^_Aj 

S- J, 

CjL^jVL n J_ a£ LOj \iCij 4 JJI ^_Lull U <11 

^ULJI j 1 (J— 4 l3^J^ ^^^ "ill 4—I 

^L-Lt-aJ I djljj—UJ Cj^Lj (^Jla (jr i^. — uA\ 

i6jju£3j 4JL!l 4jo <<ntl (JJ-i JuUl ^-seJLlI 

Cj\j-ajClloaj uLi-^cj 4 ^ jJl LUj £j-A 1 '( *"<^ a 

^1 ^_seJ ^L>* UL u t^uljLSeJl £j-A jljLC.1 

41jjbLLs 4 L^j (I 4i5lj 4Jb 1 |t> <i>Lj) 1 ^ o mi 

4 ? M<l liJJ 

9- 

4-lIc ^ .4 i-4i-^JI ^_LO> C_J^1_ '^^3 9>\ _ L^C-\ 

UJ ^ J, 

jl_4-^aHc.l Li-4 4<l^tji $:Lul 4 JJI ^__ujL 

^J?ej J. ^ Uj dJ_I Juj 4 1 _4_4-jj I -ij_Lsj 4 4_J Lc J 




























6^3 ^Jbl* bj>J^S\ <i^)Ji]( (J| ^y\ j>l fr * JjiJ> 51 J 

* eA»555l^ ^ 6^Aj>1 ^jis * 'pj^_ybj 

.[Ui-m toUL^Jl] i**£<±*4 


4-4jJil ll^bLa-a Lu ^h 4 £>>* LhP* ^j-uJ jj 4ij-tujj 4jbl ju^ 4_4Jj>SDI ljLVI OJL>*Hj 

J_uu^UlU i J^ju jlJI p±jj£l I ^jljJLH 3^Ui j ^LslLj^U 4-JjL>*-4 l-<-Sj <^L>* 

4jbl^ ) I |^-a/1 LJ j>£jU <4 j_4 3j» t! I i *J- ^aj V ^lo* lCjJl>A1 4JLt£jJI 

JL>J jJI ^j-uJ jj 4-tuJj 4JLx£ 4^^-4-sil I 4 jLLo* Jta*l |t> rt~<TI |JL& 4 rtjrt^v ^JLsu (^JlII 

♦ 43jL^TlluV 4jb I ljI^TlluI^ Hal I ^j-4 CjuS ^jyj I l£IjL>i-llu Cu t I 4ll :^jj 


y\r 







I.(J 4_I r I I 1 a_ 

dUij t (j —ojjj) ^—t-uL j||^ ^3U ^ 


Jl 


_o* IjI » J j * j (jl JLojlJ ^jljJLj ^f)):cJsj j AJI 4jjJL 


om : * * ' . 

ch* Lh 4 


Jjfc I ^_11^ ^J_J ^JJiJ4_UJJ 4JL1 I J_Jj 

(jlsjl Ly* l)^ _^Jl (_^ 4io^L^s cr^J 4 L £j-La 

Lglq_t-^Lc.j (^j_La 4_t^L?e _4 ^_uj la ^j_jJI _*j 

♦ 4_^J JlD I ^juu 4j jJtJ 4 Jj LLc 4aa Juc 4 J jus I 

2Ujj£J I Ci bV I ^ 2Udid | d'VV Jli I <>» 

:tfjl 

(j I jJi] I £_$a*J !j ^ t la ( Cj) 4 la^J 

Cj£.L>*J 4 Jl5C_l!I JU_403 i^JLSUU djljaa 

£• ^ 

3 JL>. !j 3 4 dl-3-t.uJ I JI 4*\ <j < 111 I uj I 4 Lq ja j I 

£- £■ £■ 

L)l^p>- ^ieuosl jl 4 (^jl3cj <jl^ieulsl ^IjLxy Cj^Ln. 

• (<ijj^* (jji^ O^J^' 


4? JlA jLJU £U_tiJ! ^JLc. 4 J 31J (jl CJJ_3fcJl J-slj 

^ yj 

U 4a I ^_ Lju 4_Ljl! 4 1_J_a I 4u_ uj LaJ I 4 _j jastll I 

^ i £ 

4 ^Lc.j 4 JJI j -La ^g^juu jjlau <jl 4J 

I Jufc J_l3 4JL1 ^j—jJuLjlII ^jaa O 11 ^ X^J 

?■ ?■ 

M 4 (M llj jL<^ttJl J jLiaj _u.^1 ^J_4J 4 jIj 4^.^La^l 

4 4_l^uu ^j! 4jjIjI^ di^Li 4iJl ^jl V jJj 44jLuI 

* 

J di^tJl 4 4_<j-S Cj^scJI CjLaV 

4CjLjj (i jauiwLb 4j_5 c_l!I ^1_4_c^ 

j* . 

i j. ^U>t 44 JlLsj JjL jlJ dj^Jl ^-5tJ JJLstJ 

♦ datjJl Lj_3jj 4 jj3c_lII CjLuju^j ja 


4J 




(Jr^- 


JJ UJjJ 4 ?«_X——lC, ^ UJ L) 

Cllu ^ I J)^-^ j. 

4_<3 u j la dJU i v U.j : Juatuj I ca l 11 I Jab ^^ 

4 A*\ t^lau^l 4 ^ 'IT : g. Lull I) : L^JLc j-^jl 

) :4IaaSa 3j_cj 4 ( ) X\ :CjL^ 1_u^Jlj 4 \A :^jua^a 

1-403 ) :4IuL4^aj 4(AV :^laaj^l 4^jjJJl 

. ( 1A t^JLLJl 4djjj3eJl 


YU 














.4j jJI L^j JsLLa^aj I l j!^>Ji (^^JLjJI ii-LiJI (j-4 4JjLJIj 4j jJJI :( N-YV') <jSLuJI 


y\o 




4 3 j 4JLufe ( JT lc. Jji 4ii>U*Jl (jLu^&Jl 0Jiife 

* ( 4-l<-<j Ij djLu-u^l <—3 jLc.j LoJ_u ) 4_lo^I 

£j-A 4£Llo_uj 4_3_lLs (jLdLpeJl ^ 1_cto^l .V 

t ( ciJ -4 i-oil 4 < ■ ■ 0 ) ^)-^dJI 


j i J jwiJ I £j-a Cj I ^_ ujs>- 4j ^JLc. 


Cj^>«Jl ^_t-o^J . 43j Lj 4^ 3jlj^v 4_^j_i 

4 4_aLc. 4_3_ CjI_ jJLuiiaJl _ a <■ 1 


4 _t^jliw 3Lp. Lpelt^ iOLjJLuilaJl 0jL<fe CjJl^j 

LLjja _ (_uj ♦JjjJIj <—3jLc.jJI ^le. 

9- ^ 

4_oj!j 4J _ uljj ^_La_ lu £yc 

4>jJLju (^J _II £.lj_^Jl ^j—oiiiLjJ ,UI j_La _ lu 

4>l L^c.lj 4 4 3 _l24 ( ) 0 ) ^_J|_ ( ) 4 ) 3 j c 

J^U^I (J-^jjlII u If 3 jJl_3]I 4JJI 

• 0 * * (>» ) url[ (>^ ' * * ) 


dJUL ^4 _^jj3cJI ^ If 3j J_a (jl "m^IIj 

l^-t4 g 1 3 > 11J 4 CjI loj o llj jl 5e_±]l (J—^ (3l $C. % $\ 

9 

^1^ J_^ ^ 4 ! jL^stJj 4 3 j4J ( ) 0 — ) ♦ J (J— 4 

* < 111 I 1^ jLJL^aJ 4 4_3_t^_i ( 0 * ) 


^^LLaVI ^ If. (jl 3-peJl £^lJ_ll ^3e_dal 

^J-A Jjfe 4 Li L^J I <j!2j Lf. <J I IJ 

Jl 9 9 

' “ Li ( _4 L _ LU ^ I 4_^J JLC. l^\ t \^\ 

< (The Blue Whale) <3jjVl 

(j L^*lc»iJ I 4_^Jj ^—lu U *-£j _*j 4_us L>- 4—UJJ 

. (Suborder Mysticeti) 


^ £■ 

4^jlJ Lt/^l J<U JLC. ^jl3_p. Oj_^3eJlj 

4_4L?e_tiaJ 4 j3Jj ^jl (JJ-i J_^^L_3 jI ^ lr 

1^ 4_c. I ^c. 4 31^. 4 4j LLuj I ^ I Juu I j 4 4_<^ 

9- 

.4^113 L?t>S ^_L3e_<_4i^^l 3j^J)J 4 4^3 w 

Lcj ^ t^C. La CT i^ ( Cjj :v ) I j 

(cjjL>w) J »3tl ^_Lg_a 4 jV ij_3 c_lII Jlj_ l& ^yA 

& 

4_3.j I j-a-I I 4 jjj3c_lII 31 jpeJl (—tic. I j 4^jlj 

9- 

♦ j_j_4^Jl jl ^jjjIj^^I L^-4-4i3Ju 3 L?cJJLI 3JjL^a 

3LptiI ^1 j-iI c-.<-JLc.I (^JLc. (cjI) th3l j'loj 

9- 9- 

dl\ g t o^l L^jLo^ 4 4_j_iLJI it^l ,njVI 4_^^_jtILaJl 

* L^jbLt -ilj < xJ 1^ ^jL^tilj 


(Whales) ^jLLpJl 

♦jLv CjI 3 44jj_i] 44_uJu 44jjj?tJ CjLjI^>. . ^ 

^l^jl L^j _5 , - L_ ^ l—^La JJ$_J .Y 

^_U_<J 1 _JJ>- I 4 ] jL>.^J 4 O j-LU Ll4 


» Life 51 ♦ 


4JJ3 .r 


* 2f I , 

^jLlpeJl ^jl^peJl L_tJj ^yA 4_ujJl DJJt ^_tiaj *1 

4 (Dolphins) c j_^VjlIIj L^l>il t3 1 " V <p 

CjLu^cJI jl CjI_jjjjsJI 4_uj ujs^loA ("■ -»-~ 

.(Order Cetacea) 

^CjJlC. j4k La L^laj ijjLLau! 4J La (jllLirtJI .0 

• oLLa^l 

AjjLl^^I L^-al_ lxl>. L Laj_<^c. ^jLL^JI j^-o3j . *"l 

4_j _tluj dJJjuj 4 J_jJlJI 4>l_ sejI 3ll 

^ 9-9 

Lo L_4_uJ I Q^SkJ 1^1^_ Lujf 4 ciJ I ^ i-o ^ I ^ I < g3- I 

4 4jj^t_iJl I_^jLpw 4_ih> _a ^£^L_3 j 

I_^5fc». dJlo Ml^l J_^1 _33 I_ 

9• 9- 

^ Lf.4 l>. I 4 ^IcL Jlc.L_ujj 4 3j~u£ ljS La dsL 
































3 j Ml C J JL*_ 4 J 4uJJ J I J jU^ t JLVIjjI ^^_jJ I ( UooJLeJ I ) 

(V) = Y 4 4 ) 0-* JLM 

♦ 4_ft_ul_ujl ciJJij 4^_Jl ( Lu j-3j 

9- 

4jJ^?j JulC. JJjjVI CjjocJI JotC. Jjlo J >^>j 
j_«j(Jl 4-Lcu Jlujj < _ =r l4jjj)j tjllLal 4 aj _ta 

•I >0 A) ^Jl 4 J 9 I 0 J 
( A_V ) Oi» L» L*> -LA_ 1-0 

9- 

• 4 ^la3~ 4Jooi ^Jl i ^jL*2l£\ JlOfcJJ 4 J)j^ M( 

CjjotJl ^ If dJl o n<VI Jlj _uul^j_ uu CjjLo* 

9- 9- 

_lo/jJl (JjJLlI £)_4 L_3_111 Jlj-do 3jj^l 

?■ ?■ 

4 LilJl ^_3 Lfcll Jlc.1 CjJ _o*L^ 1 4j (31 dol£ ^—lo. 

l C .j 1 _ loj ^ q t Ij j 1 _stjJ I cJj _Lbt_e ^_3 j-e3_Lu.<aJ I 

£• 

JlLej 4 _lol jJLjVI ^ ic _Ut I JlA ell_ lujI 

Jo-Oj (jr^ 4 ^LuoeJl J j <^> 4-C.lJo-o ( /. ^ 4 ) 4? J J <^> 
Jtj_4-£0^ ^J-4 Jlodj J_4-£a3 £ JU_tZ5 1 _ A ^-^5C-4 

*9 9 

^yA Ull c j_uMj £yA ju£l A )\ V ) 4u_ 101 Ju_ <^W 

4jl^ILaJI jl J_C.VI Lei -dooi3 el_:9jjJl j)LuotJl 

9- 

ju>*VI ^ j_*jj V jl£ds 4 ^1_e_*JI <jl j_jj^J! I jjt ^j-a 

+* 9*9 

elUij 4 cJaWI Cjlu_e (^JLc. Juju LUl j_ (IlC. 

♦ CjjJbJ I j ju LseJ I Ju_t^aJl (J-»-<aj 

_L4j^?l (J—C. jSH? (J - 

L^JUU 3jLj 4_Uj^Jl ^J-4 JJlju 

^ £jlj^lb 4 (Keratin) ^^31j^l (^L 

JjLueJLJ I ^_ ujL c^juu 4u-4 4u_4 Cj^LjJI 

4 L g^LJ! dJLUl ^ (jr^^ (jr^' * (Baleens) 

A 3 p* S CjIjUA_ ui 1 _ gJLA 3 JLU>wIj _ 4J _5CJJ 

JjvIjJI 4 Qlu-all 1 4>LskjL) 4_JL>w 1 JlJ( L^jLjL^J 

9- 9- 

4_}I^J0 ^Jl l> -^LuJ 9 4J.1JI OSJt ^yA 

4? JlA (J^JU C-4-L>. 4 3ti 4_4 SJl 3^S 4?LutJ I jILcJl C_42_ 


(The Blue c3JJ^^ JJj_s&jl J, jo"n 

4>jl-L>» o>^ Whale = Balaenoptera Musculus) 

4(^jUjJI o>JLJ' jl) ^jJt J-5U1I JdjVI 

4^jjl]l do l_3d]l JJUU d^>3 < otlj 

^Jjlsd 4IL>. ^de_Jo I l_o* l_4-o J-4>J 

. C-U JloeJ l j Jl3J1 

^l£d CJJ_4-0 3 J_ uj (^JLc.1 L-0> 1_t-O dJL! 1)S J_&J 

4 3j or CjIj 4-01 ^jLluotJl (J—C. j J to] 4 ^ >. 


U 1j 3 1.4.0.43 ^Jl juuLlu 4^_4Jodde-Lc CjL ju J CjI j 4 jjJl 4J 
L^isLaj L^-4 4 ^u Lei I do 4_i I 6 J_ul ; 

S. >? 

♦ jLusVI Cjlde Juu (^dc. 1 ^ 4 - 0 » 

j)Luotil d >— 4 jdL^il 

dhe ^jj jUjj 1 'j—^ )j 1 'j-^ ( Y *) cfcy 

4 40/1 j (Jjds CoJOtJ 4 Idio ( ^ A 4 ) j 4 1 do ( \ 4 ) 

1 3j4J _loj Jj^daJl 4-<e<-44-^J 4 4)J_4-410^ Jtjdo juj 

.L-ujlil 4 >LoejI 

J-Aj 4 Ju J_ 40 JI ^jjL^Jlu j. J <r«J UUJ_j 

4 _c.j- 4 . 4 U Cj ldo_jot_<d IJ jLseuJl 4?l_ua ^Jo_ lu ^J-^- ^u_luJ 

Cr-^ 1 ic.l_L U /^(0 *-Y* ) (j_u 

Cy* J j-3JI J-Q-C- 4 3 ju_t^ jl 3 ju_*_ 4-0 uUl_c.^_e^eui 

♦ 4—(-4-u (A 4 j T 4 ) 

^ 9 9 9 

4j^jJl (J— 4 Le^t^ j_UUJ_oti! (J ^Jul 

Ijlu C-4-l>. 4^-^3jLc.jJ LkjLio-o J_e>. ^Ic 1 ^ n»j Le^s 

^4-ojj 4CjIjJ_4oj ( ^ 4 — 0 ) _uj ^j_e J^oeJl CjLj^I 

4 1 3 JL4 1 a\ iCj\ jJ 40/ ( V — Y ) I Jiodj I JjJjua 

•'^(^)<Ji('*)(>a^ 

9- 9- 

<Us 4 _at JujVI Cjj _»JI (J^£- -^j_' 

(>J]I (£u ov* - VA* ) l^JU. ^y_j_Lu-eo^j 4uoa 




















^ 9- 

<J-djJl 4__d 3 d 33 J^I <Caj_ud 

_!*J»j(J^ 4 £ LdI £_L_(_u 3 ^^ 3 iX^ L iJ 1 3 J 3 1 ^ ^ a , 1 ^ < 4 ,, \ 

jllLcI 3 j, M<r 4uI 3 J 9 3 ^ 3 -^ 3 J_d ^LaJl La^da 

j_^_<_uj 31 ^Sdaj 43333 Id I 4^j-A 3 d. *Lul 3 ^ 

9- J! 

3 L_pJl (J } \$ 4 jLd 3 J_ C. Juu 3 d dJi Caj_uo 

*«la 3*3 Ju>- |j j Ldda 

4~i L>f I 3 IH 333 ^?! <CajdJ 4 j$JL!! Ca^Ltddl Lai 

4 4_JLsdl 4_3 jLc.j Cj^I _Cac. 4_uald / ^ ^Utl 4_$_d 

?■ ^ 

3 -H jl 3 d! 3 -^ 4_JjL$JI 4Jdu 3 jjLUJI 3 d 4dud 

3 d 3 >ddl ^_p&dl I jt^j (jiuLc. 3 d 4 J-3_ml 

4j^i_i^Jl 4 _jjj Cxjscj 3 gfcfca.Il 4 -LLiA Jpe_dV ‘(jdj^l 

(jldudl Jjp. 3 d 4 -*JLlII 4JLII 4_g£d Cjt-i\£ Idb (j-aj 

CaLLau^td^ jLjc-lII £La L^La-st-a 4 jjltcj CaldL^ 

j* 

3 ^Lad I ^guseud I I Jl^j 3 _J Id 3 d 3 J 3 4 j^alaJ I 33 J Ljj 

^ £■ 

3 d Juseu 3 I 4J Lda-4 (jl^ Id 4 4_<_aJLJI 3 d Lpeu 3 I 

- d J Xj LqLlL 4-<.hj Id I 

3 Laud I 3 _4 jJldl J 3 _3JI LJ^-L da_fa^da ^JLu 

4 ^^] I 3 _ILc ( YV ) 43 _^jJJ I 3 _ILc ( Yo) ^.LJsj^Jl 

La-4 4 LlL ( W 0 j ^0 4 ) 3__u ^jljJj 4 jjj da_ uj^ILcj 

♦ 4j9^L_*JI ^Jj^-lII Bj^LLJI 4Jb£ 3 ]!^ 4u J 

j_LX ( i 0 ) 33 _^ * 3 jj^l c .3 _dl <- r <_L I_ 4 1 

3 4 4)jL UJ 3 -d I 4 gUCJ>- ^J 4 I 4l^J>- 

4 3 j-JJk_4^j I Cj I j L_(_aj I 

9 - 

4 3jw4 ^ 4 ^ t H I ^ I ^>» I (_4lJL(-7C_4 ^_11 ^ jJ I 

** ^ l>4 

<■ n^jJl j_J^ILt_uj LlIL £j\ 4^jjX. 3 ^1 4» />> ^j_4j 

Jj-4 4_<j _4_(_a_UjJl ^jJl - 1 ^-1 (Ji^l^ 

■ 4j j^,,il l ^ y^l Lu (ilsjj^t) 


44 l- 4 -ll ^LlLJI J caLt_ lLj^JI J-4-c. ^IjJ^?I 

^J-4 LlL ( ^ 4 ) OjJ5eJl ^ ^ t (HJ il^ 

Lu^ I ^-t-LLU tiJJ Ju 4 3 Jl>w IjJ I 4_3_t!l) jJ I & LaJ I 

( V 4 — 0 4 ) <L I j^3j 4_^ toi> Jjj 4iJ I V 14_c^>- 

l_ 3_1 ^ ^Jl La_t-oJl dJLiJl 4_jl Ju _4 JlL^j 4 4_Jo 

CIjLlLlJI 4>-LA jLC.Lf.4iJ cJ.4_l>» 4(3j-uJI) ^-f-uJ^eJI J3 f ol 
^La ^4 J_jL^JI p ^tl I jjt Jiiwl J_Ic. jM_33 j^I (_^JLc. 

3 LpeJl jj-t^ c 3l"V4 ^j_4 L^j L 4 J 4 Cal otlj jL^-lII 

jLt-L^o 1 4 Jl3^4 4 4j5ta L_faJ I j (4^1-LaJl ) 4_4 jL^JI 

^ LXI L C_3j*JU ( J7 IfJl 4^J^L^3eJL 4 ^ (JL _fiJl oL^fiaJI 

4 4_<^ c3JJ^^ >j _stil 1_4jiic.j * (Krill) 

^^pJl Cal ntLJl ^lj II (j—4 4 I 4 H (jl^ 

3 I_Uilll 4^>. 4_p- Cal_LlS ^4 L^_C L^J d_ uj^j 

& 

(^uLn. ^j- 4 ^L-dl ^UJI 4 L^>LjI J^-l 3-4 

I Jl>. 4_tiajj-c. 3jjVI Cajjdl ^-jJI 4_4Jl 3^4J ♦^-3Jl 

4^L>w L^iiwl J (_3—(U) 4L_ui> (^ic- 4j5tia_f-u-4J 

^4 jJ Ll! I Jj_3JJ ^SLuj 4 p 3JI 4_4 Jida J_1c. 3 

^)-4 31 1 UI ( 1 ) cJ^ O ^ ^ I j) L-pJ I 

4 JL>* I jJ I I 4^ta 1_d IJ 4d L^J I J^5td I ^ 1_p I 

^j-4 L^da ^j_jjujI tla_L 43 IJI 1_AJJlc. jJLj (^pJl 

«4_tdl Caldldl 


»jdJl ^IdjjJl ^jl—ILpeJl ^ <>*»d 

4 _j_lLj 4 _IjLL*dl 3 ULUJI 3_ 4 ^_ 3 £L_dlj 

£_jjjJI 3 —4 ^ ^ J 31 nj j^_jl£d 4 4 _u!3U Lt/^l 

C- 4 -p>. 4 _jdadlj 3 jjl_dl 3 laLtdl (^dl l_ 3 j _t-dlj 

Jl>* I dj_ *j 4 4_p- Llscj 3 Jl! I ^1J_kJ I 3 j^J-I I 

Caldpdlj jl_ 5 e_Jl 4 ?L _4 ^B 3L_oeJI 4 _>333 <— 3 d 

^ JljCLojJ L^jI ^>.3-3 4 4JL3I2JI CaL^l ( a 0 ll 4 >JJfc (J-<-4-I 

^ ?■ 

Calpjdl jl 43^3^0 3 ftijl^Lcidl jLsedl dJJ 3^ 

4 __d13d.3 jU JdI jd. ^_uj3 3^ L^jJlscj 3d! 4 _iJ 3 _t-dl 

. 4 _*JL d Ju 1 j^ljdl JuJL5cjj 4 tla_pedl ^ld 



































i_>l rtf JjjJj i 4_iic. i (3-^til 

L _i_o2tjj 4 c_j12a]I til _ Ji JIj^jL ^ i ^ 4 JJI 

j4^ dhh 1 (J—* (J- 41 -^ £>>* 4 4 _C^jJ 

i * 

4 4J ^\ _ au. JL) 4_lsLjl^ 4 4JL11 ^yA clUju 

♦ 4J 4J 0 JuJj ^LseJ 


£)l _JrTtj 4 1 . < A L^j U^ ,M~t < uo 11 CjLjVI 

Lj Ju_(_u 4JL1! _(_u (^JlII CjjjscJ! 

(jaJt Jjjj'sM ^j—s&II £j_i £y> <jl£ CJ-^- 4 L^' 

3jL_lL^Ij 4 4>Jl^jC L 4 LLa-^t-zCj jl_rej ^Lc 


CjLjI^_ peJl 0jjlC. <jj-i — Cjj_3tJl ^Jl 11A 

_ 42 J! (jt Jl_£Jj 1 c-<U 4 3j ae_*_$Jt 0 J ^I _uiiJ — 

£• 

.4j^jIoj <lc.LL^> (jt V ^cj^SLII 


jLul 4 ♦ t mi ^ ^ ^^ ^ uA < oj4 4 4jI 4 ><I Lcl 

L*JLj ^L>.j (JJ_lu-<^>. £--J^Iu_uJ cLo^tJ 4 da_ uj^IL^J! 

♦ 4_iic_ 


LjUVt ^y4.l»l t jL>^V I A-JVjl £^4 

*2Ujj53f 

( _ ? ia (2)—J (j-uJJJ 4-Jj_cujj 0J_ aC. < lill O_ 

& 

4-q_ u^Ll C-<jI£j 4 (jL<J_^ (jr^ L^J4H (J_^ ( -T I[ 

s- ^ 

(jjJUl j_i-ljl ( _ 7 _a >~(^~('il ( _ 7 _ill 4 jjj _u<VI 2 O <i a M 

.(B.C1IT) :>M-uJI JjSyLJl 

(jj ^ 

Cj_ *_l£ idJJI j J O - ^ t->3_ijJ (J_AI <—3j__»_)l 

^jjJ-II (_j—II (j—ujjj «Uj tuj ^__^jJI <Jl1I 



t(Y-rr) jsLuJi 

















jli i ^ ^j^Lj C)^^ ^3 ^ 4-j^bn j^uIl* 

4j! (jLmJ^f I jLljjI ciJU3 *[h I ^—4 Lp*j 0^ 


QjU)) : 4l^u Li^ I ^cLU 3 0) tQ-tS lj^ VI jlaOj! ^.c^J 40! lO Lv I C x - l^JL 1 a Ij^S 


I <JLis 0 l - 4 . 0 I L_J IjJli I 3*^_LU j^£j II LJ fjOli I J-JU>0 4Ct4-4 L_J fj*_£. I LL>* l lj*£ 4 ji 

C ^ - ^ X f>*t ^ s' s' r ' Ss'f 9% > "s'" K rSS \ I 

:oL>J JOS ij jlJI fol 


\C'*' ' 'Y. r^tf ' < ? "c*\ 9 \ > \ '<*" 

%$ c^’ <£Sy& • O* 

• «[n :SjuLjJl] 






Lse-^J 1 IJJLC. c _ ^ ^1 <Lul_i^Jl Cjl^-ifoseJI 

.UjLiil 


i_j!j *JI _il jJI £ Li*]I _ *j 

oliueid: Hs*a ^yjs J mi" n t Lc.JJ Mj J 3 m<j> £yi 



.(jLjJJI^l :(\-Ti) JSLuJI 


*L*jj£3 1 5LjV I ^is <Li»UJ I uVVJj I ^ 

* (Class Aves)jj_jkJt S-^jUs c j_ a 

j»jJl CjIj j 4 _jjLLL1I CjI (j—« 4—ajLLs 

. CL*J I j ijLaJI 

ij J\ j_jLL (Crow) ljIj-JJIj 
5_JjLc.j (Corvus) 0 g. j"_< .^tt (j— 
ob f!**Ub °b'j—J^L t (Corvidae) 
objJJl J*Lj dJL!j£ tJ _£\ J£l ^_J! 4JLa 

/c^vl a.. xtlj 4 j idil_iiil^Allj 4jL«!iJ!j 

5j £ 

♦ cJl-LSeJlj CjLjLilj! i <^>jl 

t 4_S_4 _lJ I c h j n j31 ^jLjJlU 

£■ ^ 

j^tLaJl _4 l.,^.A Li_ lI/Ij ^ 

UJ ^ ^ 

4jt^aeILqJl <■ a -L3cJl 

4_u^L>. Jl_j jJlj CjIj _tla^tJ! ^j__u^Laj 




















: / jj. ♦ 11J LyJ^Sjl _JJ J_cLuJl J^_J_<uJl 

4c_j!^_*JI L7 _JLc j^_L«2jl £. LSjl_II cj! _4 ^Lc j._^tv< 

Cr^ 3 jJl3JIj 4 3j^_SljJlj 4 4_3 j*a_$JI :JlL<a 

^.Lbj ;Cj^A£[_ u±^]\ ^ lr J-jLscUIj 

£ja Jl_jJl*JL ^1_-LdJlj 4 ^ jk (~tl 2_3_t3J CjI_ 3u£l^jQ 

jlj _(_P-^ t4_tc.L^^JI ^jl^VI 

<—*_*!] I j 4jL*_^aJLl 2_4 _jLc.jJIj 4^_^U^JI 

£■ 

4 3 IS Lse-^J 1^ ; (jpj 1 MiC MJ ^yC. Lc^eJ I $. llkl Ij i j j 7 X- L^eJ I 
♦ t^ ( I <1^1 L__0«.^ (J[^ tl^ 

£• ^ 

Ju 4_ll C_jl jJl!I £.lSi w 1^ 2J-iVI 

LfcjyJtjj JJ -tLaJl (j—a £jljyeJJ I_ jl^j I_$SjGj 

tJJSeJl ^ 3 11 jl 4 2 LUj." 3 <1 ll CjLjI^_ ytJl 

. 1 ^Lp^lj 4_yyJLi C-4 _laJI 2_4jIjSU Ljj_ 

£• £ 

cyljJtil ^jl ^jl^_peJl ciJ^J_t-oJ (JJ_xSlj^Jl dx-ul J_ 

oi £■ 

(j^£LJ 4 4>jl_3JL<aj 4_JL?e_4 4-Lsl_ uj^j ^j—^j^l J_2reJ 



6-* ^'j^' 

ClIjjVl 4^1 j. ^ If 3 J i^3 4>^>-\ 4 S) 

CjI j _LtLSeJl L-t-jSJuJlj J_<25fcJl L^l Jiit3_UJ^/ 

£• 

4 1 ^_lLc ^J^JuJlJ I £ S V I ^yjL_ Gj ^_ £> 

♦ LaIjj- 4 jj_t^ j-4^>- 1 <3>jl 1^1 JlSGL^j 


ciJjJ_ uj jl_ s^a ^—£i CjI_ujIj jJl Ci "(y I Jl_3j 

^ ^ tP ^ 

i lik^SLa! j jl £j a <_iIjJl!I ^jl i £j I j 


soljlLiJl Lh -^U VI j£UJIj jJl 4 _^Lu Vj 

£. UJ ^ 

^ tiili 


jjjt^tl ^-L4PeJl ^1^ 4^_caUL ^_cJl 3 iS> <t 

?■ ?■ 01 

£jA jSS L) I_ ££. Ij_ll J JlC. J J_3j I 4 L^IS 4_I 

dll j i*J Lfcjl j^l JJL-C. JJL_3 jJ 4^3_1 c^^I 3 j, ntC 


3^j 4 4>l_ Gj^Ij 4_t^_3_i]l 3 j_Gu c_)ljJLll j_ 

Jjlrtlil ^ I^J 4CllljJ^I ^ 1^ 3jj_3JIj 2_ta3w^L$Jl 

44_jLai^l^ ^IjSs 4^LjtlaJl l^I _LaGi^l 
















ll JJ2*- C-t5CJ ^ I 4 _jIjJl1I (J Lj 

£• ^ 

i4_pwLL>» JaJibc. JJ 1 4_uj!j m >0 ) /4 Ijluj 

Jj_lilj *4_UjU l_2ljJ-C.I L-^—LJlUI (J—C. dj_4-41XJJ 

^JLc. L—J(J ^jL-JjJlII 4 C.LaJ*- ^jLj3 Jl_c.^Lj ^SLfcJl 

3jL_3fcJl Lkj*j3LL$J 1 _3jj*^J 4_*_UJJJJ L_< _ ljL$Jl 

Jl>J 4JU^tJ 4^_iLseJl c_>ljJtJl Cjj_<aJ 1_*aJllcj ♦ Cjj.^JI 

^jscj>. j ~j lj _4J djl_3 JLjj (jL_jjJl!I 

LaljJl».l c_j! jltl 4 _lIc 4 4_i^ 4_*_1 4 4 ?J_ct£>. 

*Cjj_$JI 4_4jl^J 

9- 

J^j^\ J j_*JI ^jLjjJlII ^u-3j I jSLa 

£ £ 

dJJij _ <_uJ^M <^L j .u $ 4 qj3j L$-a 

£■ 

- 4jj. UAtl 4 _JjJjJl!I JJ _4^1 ^J_4 ^jL-JjJlII JjLJLlI 

Ifi J U 3^ dJj_ SfcJJ 1 ^ Klj 4 1^ Ml3<l £j _ iSu V 

S- J, 9- , ft 

o'sJd JjJu ^-&l (J-^J ^J^j 4JL1 4_L4^LfcJl <jL 4-^J-4-4i-^JI 
^'jdt/ Jli I 4_L11 jJfc ^J-IU-^J lj3 4 ^-J j^lTu-lI I 4-L<^ L^J I 

jjJLc_4 4_Ll». ^ 4 4ILjuj _lu ^jjjj^-J 4 jjj ^LitU 

IjJStJJ V Lj*J%. J JL*j! ^_L4-^I J&* 4 4 3 K /Q j^L 

.^Sj-LaSj iy* 

9- 

JjLt_j3 / 4 3K ^ tl jj _L?e_$Jl dJJi 4^jl_ 4-uJ^I Lai 

4_jIjJu9j 4 JJJ 'Troll 4_<aJLju 4 ?J_Lc. ^j_o £Jj _tluIlJl 

£■ 

JJlC. 4_o1j 3I_ jljlj JjLJtil ^ jus j 3JjJ lt£_oJI 

* 0 j>_A£. ^iloj 4 t uti\ 10JJLC. Jd ^y-Lf-uJ 

5_j3j (j_a ^3L_<ilII (j-uLUl Q-Jaju 

^HJl 3 JUjLJtil CjIj_L$JI 4>JlA ^-CjJI 4^jLjJlII 

jjJlJI L^LL3lJl i'liui) dJJij iLkLI^ 4JJI lAj 

9- 9- 

I^jI u2l£ jl 4 L^jLul^ J_L^ (j-dsjVI 3jjIdLcil 

U^3 3^ L l-^-A-xa.^. J_L^ 4^ljjJl J- | _4^ > Le-<ail 

I ^ 4-4) I J <^l C JL. i 4-4iJJ 4 4_)J JuJ IJ ^t/ljJlil ^L*.Ij^jC 

♦ 4 <>mj 4Jwlj^j ^U.jJl JLa 4 4_3_iJVI CjLI j_ptJl 


4 45 j^S 4 » (s^A jj 4jt £jjj 4 4_i_u_>. 1^ 1 ^ <> r^jj 

<-_)IjJl]I J_i_4L>. ^ 3^ (J7 3 jv 4_jIj^_jJI 4_jJLc. ^_j 

* LaLu dx-L^Jl 

jj^LJI ^3ll ^Aj ^jLjJlII Cj jL^jdu dJJji£ 

JlLc) jUHI (j—^ (j-4 4 j^H£ _t_uj La 4_4aL*Jl 

c^lj_uol JlLc) 3 Jl! _t^Jl c^lj_t-^^lj 4 ( JlI^JI JJ^- 

JLa) ^j3ej?eJl 3j^o^ CjI _jlj_peJl ^jiajuj 4 (jjstjJl ^JLj 

L^JLjlsejj 4 3jLJI CjL^j^aJl 1 ^ t <1 & Ju j (c-jL?eJ-L4iJl 

^jLjJlII CjJ ufcjdu tiJLIi ^Jl^ 4^1_ l^I^ ♦ L^J 4juLuj 4 o 3t 

dJLa_uJI Ju_ <uz> CjLWi (jj _^ ^jJ-i L_t^aJl JlL3j j^ _&>j 

^UiL c^LseJl a 1 ♦ L> 11 (_<_lL j 3 ^J3j 4 4_3j1_B 3jL^_4J 

4 JlJL aJI (j jjIjj 3 "ll ^jLjjJlUj 

jj^£- ^jj?tj Jj^ (^1 I_4^.L^seJl ^^Ltj 4 4jjL>311 

CjLajj>w ^_JLc. JulIJI <-,Vj 1 ^e-4 J—Lc ^j_^a 4 1_ £a LLj 

9-9- 9-9- ~ 

C-4_pw 4 ^ LlL JI ^jll^jl ^lj_B jl (jP-ll jJ^I l_jlj*C. 

4_4-^L?eJl l^Iuj-lc ^jLjJlJI 4^.Lajv JuLc. 4 _^j j^ J£J ^jl 

4jL» t^aJl ^Ij^aJl ^1 aL 4 —>1 I 4JL^ ^ 34 4 . L^_a 

4 JujuaJl c_jlj_*Jl (Jli jj ^jLjJlJI 4_cLp. 4 33Ij 

jL* t-^aJl ^1 j-3Jl^ £)£• J- 1 

J^i I c_j l isiTiC I 4_IL. jj _Sj ♦ 1 ^ mijj j_<a-i JI_<a3^ I 

4_4^Lt_4 ^ <VK~ 4 4 _Ic. _bjJl L^l j^ (J7—^ 4_CjL^JJ 

L_O^I_4-^aJ JU^LLu (^JUJUaJl jJjJL ^jLjJlII 

^J_4 ^J L 11 dll t M Jl£|J 4 4 lie. d * ♦ ^ 11 <> * 11 

LcI *£j^jI I ^J-^ 9 1 U^\ Cjjj^i I i 1^ 4^.L^seJI 
(jLjJlII 4c.La^ (jL^ 4jJ»wI c_j|j*c. ^3 jI c—>l (^"ir I 4 JLv 
♦ Cjj^jJI Lfcj^LuaJ i y j ^JlLjlxjJI J3-3j jJ^lj 

Jd J& 3-il_ c. £)L_jjJlII ^__^Lt^a J_3 aJu 

9- 9- 

£-d-Ja 4 4_*_t_u I j ^ I_ (jr^J I JI 4_i^. I j jj I JjJLseJ I 

♦ JjL5t_<aJl C%JI 4-4$Lt_<aJl 45 _lA 1_^_i£ jl 4 _iB 
























J-u-<uJI J J—^LajjI ^ If L5-4 t £ I j—I I Jl^J 

4lf.L3j 4 juj_uj 3jj _^jJl *^l JlslII 

^C. ljL_JJU J_i_u£j_$Jl _II da_aatJJ 4^__t-oaeJl 

^i-C. JJjUtl ^_1AJ I_4 J_t_a£j_^Jl ^ jJl 

I C.<_L>. 4 3 J_1^ 3 Jj I * 11 J^ia Lx_ci I ^ ^jIujlI I 

^jIuju _) jd Ida ^_u Mj 3 j dif. I ciJ 11A 

£■ 

j^_daJl ^_u2^ 1 ,>> VL 4^jJajVI CjIjLjS <■ n 133t^ 
jjjseJl ^ Ifj L^j lda_L?e_4 ^ If ^jIljju ^—iJl 2 j j*as_d I 

♦ CjI oil lIHj ( j r B 3j. hi* < g tl 
I_ ^_jJI (JJ -jJtJl * I_*3 ^ jj_daJl 

4_3_&l_ lIIj CjLc.L3jjI 2j|jJI ^ If 3 jJl3JI 4_UI 

^ ^ yj 

^^1^4 d) -4 wLsj I_iiajl 4 2_*_uj Ldi d> La Lu-Jj 

4 3^LaSdl _4 3j^o^ 2_a*j_i (_^_^jl 5 cJI p -da-juJ I 

. 2^t_Jalj 3j^_4-^aj c_jljJdl dUi 

^>* C3^i JJ J^t l 

j^xLUd I I JL^jd I C/<Lllu ^ 0 4 ) 


^jILjjJIj j, j<Tn jjjlMl (j—^ ^jLjjJlIIj 

Jj^jlII 3j^ad ^j_4j J Jlf. —lu> ^daJu ^jJl 

^ jJI J__<^ju <**« 4 JLpeJI 

th2a» (JT k. dJJju Jlc.1 t <ijI 4 Icl3Juj 4 4dad _} £.lj_^Jl 

^Lajj^lj 4 CjLuJIj j^-l^Tu ^HJl p 4-aaeJl 3jl jl». 

9- 

p 4 3jIjl>* 4a*jJ d) - 4 I 4 ^Jl 

3jl j^>w 2 _^jJlj dal 3 "aw^l ( J_maeldj .C_jI _a^j J 3juu 

jjjt^lt 4_Lll Jjta^ 4 jdldaJl ^_toia*. (J3^l J <QjIj 

9- 

4 I ^Jl 2^1_Ja^?L} 4_ul^-^Jl ^JJU Lx^VI ^yA IjjLC. 

dJJ i L^j jdldaJl ^-L 4 i>. $:! j^l c 3 Vi V 4 J nil n 
4 4-^-4-4l>> (lx3j <—3jjaitJ ^JLc. ^_iaj Ls-4 4 3j^j_tSd I ^lda_*Jl 
1_tiajl Jujjij 4 ^jlj> -daJl ^JLc. 4 jJlc.1_uj^cj 

L* Ja I 3j die. l_ a I 34 JI ^)J jdtHl I^IUJ I j^-5eJ I 

daLalowVI (jJJi Jicl_ uuj C-Lja> 4 ^j__ujjJI ^j^_a*. 


4jdldaJl ^_ lu> Ji^l^ <QjIj 3jI j _a- 4_a-j Ju 

L_t> 1_r^a oil ^_iae_ uj^VI ^ 3j_j_t^ CjI__4 



Yto 
































^ <tl i J :(V'-T t ) ^J5LuJ i 


9- 2 

^Lu-u-lLs L-ULaJ I Cj^Ust^JI fj. ic. jL<ti*3j iLo-}l_« 

urhu t ju_4> j < (Magnetic Fields of the Earth) 
(Biologic Clock) 5_u Lp. <c. !_<.» j j_p- j 

(cLiL^ajijl CjIj-JuJIjj ojajJlj 1 . ..1 , „^l ^>*1 t-.lt ^ U»»" 

tu 

^-c J-AJlj jl^Ul ^-c J£ J^Ia ^ ^ <mi it l 

.4_p*LLcJl J[^ (s~ia\\ 

L^—ujIjjs. 1_$JLcj) ^jLitU_<_uJ 


9^ 

^ Ml 14 J UJI ^ /14 _o*j_l! I ^ ^ 4 <? h V o 11 

CLs 1—^ -i i333 _< 11 / > < •<* I a z ^ s \33 \3 a 1 ' 4 44 s 

4 4_l>> LLc-l I ol j-_lLlcJI 3j—& i ciJ_! Js 4 3^}I ^_ 2 tJ 

^ mhE>1JJLcJI jLse-c-llj j^Ljj L^jIjS tiUjiSj 

.^jUJt 

^Juj jL_3_cj — jj_jlaJl — c_jlj_*Jlj 

: L^lcj 4 4^ I j JI <Jj Luj 


j mhh ^-J <j\j 4 (The Late Jurassic Epoch) 

iSj -t-o> LxlaJ I J_^_*Jl U_ uj I j Ijl_nil 11 

(^1 4 (The Late Cretaceous Epoch) j^LuJI 

* LJJ^dJ i" t t*~> C 4-jLlu ^3_lL< 3 ^-ULt-uJ JULC 


J Lc C_JJ J 3^ 4 4_JjjL?eJl jj_jlaJl 1 cl 

£■ ^ 

J_^C. (^1 4 L—Ujjjj Cu _ L ^C 4J_ lu ^JJ__jJLc 


(4l(JjL3eJl 31_J^tli JjLcJl J_:?e_3Jl ) jl _ uj^_i]Ll!I 

Ijl «Vm1 j, Miln 4 (The Paleocene Epoch) 

4 lu-c-^- j Lc :^l) Ji— qc. L* Lt<lj 

I—jIjJlILs 4tiJJi 4 (d<_ u^jQ 4 uUju 

4jIj^3j ^jL_4iJ^I (jlajVI (3^1_4-4) 

w ?■ 

Jl3j jal 4_L<_4) 35 tTc ( 0 0 ) 

0-« (oWj^' L-4^»j) JJ ) 

9- S’ 9- 

4 ^ I 4 I d.l^ 3 ^ (J ^ LjLC I l l£j I 

4^LjJI ^LsejI ^ lr Jl c3-*J 4 4 3h V o 11 L^jIjjsc-A 
4 3 )^>^J (J-U-C_tiJl 4 4 j^3cJI C^JjJaJl 


m 





















• uljJJI :(i-U) JSLuJI 


2UVl Jz jt^V I ^jl <>4 

t 

s- ^ 

jj_jiaJlj i_jIjJ II (jl ^ ♦ 11 jlj 3_!l jj 3 j 

^ £■ 

jllLcLS ^a\ (^Jb ^j-a dJUi L^jlj-^>> 

l^J (cjI_Jl! ^\ ) 3 U / a L^J *4_J_caJ^I ^4-4^1 

4_i£.L^j3cJIj 4_jJj*iJl 1_ ^LsjIjj j_ cuJjj 1 1_^Lu l_4-t^ 

ciJljJ^Mj jj_*_luJI J_4 JJ_^ 41 U1_Lt^J 

^1^ J__4 <—il—ISISU( 4 jl£ OjLaUj (^ J II ^UJI 

^L^lj _t-aJl 3j_La-dJl J_4 (jjl_4j_ad 

CjLuJI ( j r £ 4_nl^U-II jwLC. Cj I 

.<d)l ^-La <_yl£. 


Cr 1 ', ^u'j-iSI 3j I_ lIjVI 4_c.jj je._ usu .j LlA J_4 

^-tst^aJl ^Jiil 4 _uLj£ (jl miiVI ^JLaua 4 C_jIjJlII 
LU jS^jJ 4_SI Ur j_4 4_<^ ^ ^ ^JLjlJI ^Lj 4 ^_jj^JLI 

4_J_4_aJtJl <-.<-& II J-4 4-1)1 4_lAJ Ju 9 <-jl^_*Jl (jl 

4jj_HaJl (^_£il J_4 IjL^adj ^_b^>* I_ 4 4 _j^Jul^JIj 

£■ J, £■ 

(j m-wl (_^jJI 4JL1I _ lu 3 ijjlitlll (_yic- bfcjJuSlj 

.^xaJLiiil <_ij 4JL) <<UiL>- 


(Tnstinrt) A^NIj a jUAtl ,) 
.(Orientation) «Lo-jl!I .Y 
.(Habituation) jjjOJI .X 

<lcLareJL) tlsLuj^M .1 

. (Learning by Association) 


aLui^l j^HL ^JLjOJI 


• (Learning by Discrimnation) 

Haiti I j 4j L I ♦ S 

* (Learning by Trial And Error) 

Cj^^s mi oH ^JLjuJI * V 

. (Learning by Problem - Solving) 

3j^l jJI ^£ ^1 >U ^LlJI * a 
, (Learning by Memory Imprinting) 
Effect of the) £$TiL> 4 _^Util SI^lII jJsb A 
* (Species - Typical Environment 

I_^J_4j) jj_jIaJl (j! Jl_£|j I_ 4-4 4_1£ I j_<4>j 


4_j£lj.d cdjjLJaj 4 J 3r L_$J (jLjjJlII 

Jjl_ 3u .JL (J7 _VI L^$jJi_ lu 4_tr.lj 

4^jL^ Jl_t^ajl djljl_L^Jj 4^y ftbllj 4_i_a^LUJlj 

L 4 I 4 4 (Excellent Communication Skills) 
4 *11^ L U ^ 11b L C7~t3 Jl^u^l 

4-uJllILjj (jlj_1^1 JwLJJUJ (^1 ) 4^jl_4i)?lj 

• (Reciprocal Stimulation) JjLlIJI 


JuJj ^ J—4 djljl—^4]! 4 ?JlA Jj jU'nj 

4JL_ u^L>- JLjJlII J_ LC. d(J^£S 44J_ uj _jJ_4 (^^) 

JJjUtl J_4 4r.J_4^t_4Jl 4? j_A L^HLsLu 4_L Lfc 4jjJ3EJ 

ciJUi — jl i-4j->yI J_L>. 4 I_>■ 

blj^. 4 4JJI J_ lujL^ 4— SL4-II 

<>- 

* 4_ti^ I 3 4j_oj I jj ( 4-4 -Iju 































kSFw^^s ^ Frr ~™*^3wy2 




sir ' ^ ' 

Jf * , _- “ F* 

" l^br tm lIt^ w^et. — i - p * j! % p 





4LjIbL-^ 3jLj jjj ta 11 4_< JijS LjJ 4Jb! ^_t-u I 4_J^f! 

4jIjlLlu 4 L^.uI ^jv l^j ^j- <>+ 13! Ig o <ia i 3 jLj^ w(L^£^>uj <j! l gta < << o ^I) L^H^Juv! < aisil 

{j^Suju^s La I^IS lj L>iJ I ijjh 0 ) . I) 4_<JLa^ ^juj La %-3j>ju La-a a! 1 ! ^^JL- ^i-U JLa 

^j*a £-(^jui JlS ^JL^u La-a ji j a^j / ^ AL%4—Tca^j ^j-a jJ>%juj La-a -Laavj-1! I ^_>iJ! 


.4jU jJL>i_4 


m 









4jIjj 9 ^]| J i^>~ djlc.Lajjl ^1 j 4 4_c.L_uJl j3l4jJL£ 
4 ? 4^_?c_aJI /tJLa._i_u _<-u-4 lU Ij^4jJL 5 4ut_(_uj 

<jjJi]l VI 1 AJul33 £)_4 <jL_ujVI ^j^uj CjIjJljJI 

4 L^- U J I <^)_4 IJsV I C /, ^^JLX uj I 3 JJ& L^_4 JUU 4 I 

«^^- jLt - U -^l (3^ <—>l^tfu-»J 

* ~ s 

p I ^j __4 <jl j_j t*> tl i^lC. JJ -tLaJl 3j J_3 Juu 

<ic.jL-Lcil 4_^Vl 3jj_3JI 4 ^^LLd ^__Lc. cjVVjJI 

£• ^ £ 

^JojVI CjI Lu _4 4 Ijj CJ L^C.1 (_ 7 —3JI _LstJl 

j_4 I_4 4 -uLumSLJIj 4_.jjt-i«LaJl C_>1_3_t^aJl 

°* & 9- £ 

(J^ 1_L^jl CjLlAJ 4 l (jTa-UU ^_jjl CjLuISJI 

£• 

4_t^JVI 3 j Jl 3JI I_^3ju>*jl (_^3Jl 4u_uJl £__4 a^I^ 3 _U 

^jJlj 4jl_33JI jj! 3 cijL-jl^ptJI (j-4 jj jUtta 4 1 ^^4 

4_ujJi]l j. j^Ll^JIj 4^j_iiJjJlj 4 4 -a-j^Vlj 4jl_5eJl 

^-lu.43 jjjIMIj _ uj\ ciJ^SLaJl J^t-4 CU !>. (jH-II 

jlI ^j—usl1s^ 1ij 4 1 LjI nj 4j ^ If 

<—3133*3j v j_^3 L&jL*_ ^£.j3j 4^j _ii 3 3j ^Icv 


^-3j ^_I CjljUSE_*_4 C_jL_jI jjjlotl (jlj- jl^> 

<S 4^jl j-jI^JI _Lc. ^Jl3j Juu Vl^ is>*) 

4ul3_4j _II 4_33*. I 414 4_4Lc. j^ulaJl 

4^jJl 3jjjj 4l—c L3JI ^J —4 3^1 3^ J Lc.J 44 I Util 

(jr^ (^)l^uVI Jj j3^*3 ^ If 3 jJl3JIj 4 ^ 11 3 ("11 

^ ?■ 

l^lJjl ^ i 4?JUb^ 4 L^-4 Lt-U->» I I a 1—Ll-uj 1^ 4 4l^_^Jl 

^_p>. ^Ij-^Jl 1 ^ 3 t ljj_j!aJl juuitJl ^uJUJl 

. 4_uJL>. 1_4-^j i—iyuaj <■ 4_p- Ll>. ju LLaJ I * t«» # >. ij 

2UVI ^ 2Lj^UJI uVVJl ^>4 

4jij_4 ^jUj^jJl 4 ^uSLaJ I 4 (J7 JUj^ 3HI jlj^Jl I JJt 

£y Jl>. L^J I 31 • 11 I^ 4 ( j_£1^ 

4_cJ lj_oJI 4 JJI 3j Jl_^ ^J_4 £(^—uj ^1 oyuuh ^IaJ 
Cjl^jJitt-4-H C-<JSL4 ^3]I 3jJ l 3JI dJJt 4jjjUtl 

4^-33 ^3_l3j^J ^j_4 ^jLlxijVI ^1 ^J_lS ^jljuiaJl ^j_4 

4u-4 4_JjL33 JuLcj. 1 11 J ciJLIjj 4^JJ (mil ^_U V-4-J dJJ 3 ^J_4 


rr- 
















S’ S 

_ t-uJ j!j£ I J _La jj -xlaJl Cjj^C. 

jJ^Ll^Jl _ lIjLlLiJ! Jl£jJI JuLa Cu _t3xa <Luo/ ^j^-LLa 

4 (The Late Cretaceous Epoch) 

{jJLLLU 4_} Ijj3 JuLa VI L_3j*AJ <GjjL3til 

^JjLdJl j _2e_aJl jl ^_x_ uj^jJLJI J_ ££. (to 34 4J_ UJ 

. (The Paleocene Epoch) 43jjl*JI 3Lp*l! 


: *Ll^Jj*uuJ I ^ 4-l.ISLlU I Ljliu^l I ^4 

4-3_^_Ltoe-U 4 _ajL_ uJi\ 4-t^jlitJl 4_u_t^Jl 

^jL^wLLseJlj 4 £.Ij _4J 4_4lj3L>J ^ 4_aLc. 

S’ 

4^j__u_aLaVI j4j-LaJl _ Lju ^jl_aj^.jLaJl 

4 ^ < g 1 t ^ i?y ( ^_t-U-^J I I I -A J_aJ I ^ 

S S’ 

L)Lto» gtlj 44_j^_3Jl jLjjVlj 4_LjjVI ^j__a -iJ_AJJ 

^j_a JuJ-j La-a 4L_<_ijJl ^y> 4_Lj_5tJLa 4_btj£Li 

♦ 4jjj 4_Ljj^JLa 3 jLj j^LLaJl 


4 Lkj^Lla CjL3 _ 4 L^jLLufcj 1_^4 jjjlotl 

S- S’ 

(JT i^ [£ Juuj La L^JLa^ 4 1 LjlL ^1jj I 4 L £a I Jualj 

S- S- S’ 

La l^, taj 4jl_AjVI jJiUj j! 4jl_jl 4l_JJ_.IJfcJl 

CjLuJuJL al ol^-i 5ttJl ^j-a Lju ^5tl]| J£L 

♦ J£L La L^JLaj 43j,j» r^otl 


4_3jLL> ^£i £_aj3ej (_ >Ljt 33tl ^j-a 4^.j_a^ae-aJl 0 Jufc 

(Class Aves jj jtatI ^_UJ L <-_3j-JU 3jL>Jj 

l^VI 3j, M.r 4 j !jl 4Birds) 

4^j_l!I LU 4^jj-*-aJl 4_pfc]l jjjtotl j_jl ^j_a 

* Jt * 

JiaJ 1 $-> I Jl33juj 4 4 ojj ( Y V ) 4_j I jjS ^3 <—3J u^j 

^yiu JU ^J-5 ^-XJ Mj 3 j (IlC. ^J_a jit^L 

^_XJ >L 4^L3s^L 4 4_uuj La I djL_xJ c 3 L V a 


♦ 4^jj-*_aJl 4^jj-*-a-II 4 j j^t_aI jjjtotl ^j_a 















JjLu jjjUH 3j (j\ ^]| <tsl_L*aVL I Jui> 

^ UJ 

4jjlj*aeJl 4_sllaJl CjI i 4_o3j_j_t^ CjLu^ 

f ^ £• 

^ jJ 1 jua*^ I 4 L^al <4p> ' o' jj' j^_uSL) _33 4 jJLjlII 

44_ij^_la 3 Jl<Jj c>j-x-£i CjLc.^ _i_uj <jlj-dajl ^ If 1 ^ h»j 

^-4 iia-^Jl jL^aeJl JUjja dJLii ^JLc. Jlc.1_ ljjJJ 

Ljjx5C_4 L^i^j (Crop) 5J_^j.4 J£L) jdLLaJJ 


(J7 \£l J_ 4 ju Ur ^i\ (Gizzard) 3 4 lx_*_JJ 

JlC. 1_l_uJ L4-4 4 3 jLJLxd I ^ I 4J^_t-aJ J_l3 4 I jL*J I ^atla 

J)3^ L 4 -ISL 3 4 1 ^ CjLjJLqX -4- ^JLc 

J}l j3L>*VI 4_ji_4£. £Jj_f-uJ ^ ^ JLC.1_<_uJ 4-jl^ 4 ciJ_li 

L^j^llbeJ (jr-3-ll 4_sliaJl ^L_3 jIj 4^1 _*_LaJJ ^ I^IjlII 

♦ CjIjI or 4 CSI J 3 j II 

JJ-daJ I L_?eJ I ^ |, j^J—-i 4 < t^S | ^.U_l1 

JaJ jJI 41 j ^tl JSL.! 4 l^ 2>L>. ol J-4-4 W^is* 

(j^MStluil 4_3 jLb CjIj Jl3jj 414 Lo ^jlitJlj L^_jJ! 

^ £■ 

^jL3j 4 4T(-L(-gj dxla i-4^.4 £.lj_^JI ^j_4 ^_iae_^Vl 

.4JL&I_tlJl CjLcLajjVI ^ 4 ^4-^-4-lt jliJl I J_ St> (J^2 j 

3^1 3<C CjI i L_jjJj 9 jj_jlaJl (jJlitJl <—<_Aj tiJJ j£ 

4 3J u^_3_Lc Cjljxa&a* £_Jj| £)-4 L^-it-4 j^ J 44 _jJLc. 

_II Jjai_4J J_ lxi£|_ 4-1I _II da_3atJ l_4_4 

3jj_^jJl (jljj-i 4^.j_ <-<j c^ C ' ^_L4i£|_4-Il 

4 JJI Jjta-j .4d£ ^-4-406-11 ^ 4_Jl_C. 34L3SL)J 4i^.l^ 

jg <i 

^i) Lu-L4iJ 4 -JLc. jjjt^ll ^Lt-ors.I 3jlj^v 4^jJ 
jLsejl^ 4_c.j_L(j ^ lr I_4-4 4 (4_j^_4 4_1 ^ 

^jJl j^aVl 4^1 tUlt ^1JJI ^Ij^^l CiLiUi 

(jr-^Jl 4^LLsJl j-I_IjI (J—4 Juj^4 II. 

^JLc- J^l <i5fcJI dJUjSj (jlj. ^ 5LL^JI 

4_^-j_i Cu Ja-aitjl 1 4 4 4 4 ILi Lj ^4 i_40eJl 3jlj^v 4_^j_i 

.4j daj^t_4Jl J^eJl 3 jIjl>w 


4jI (J—£ ^Ij-^Jl j__L4^eJ (jijjJl J—4JU 

4j^LLaJl (JJJ <-Jj_uaieJ • 1^ JLC.I_t_uJ 1_4_4 4 4_3ilL?e_4J I 

4_4_t-o^. 3jlj_4_da_^ 1 c I_Jajl ( J__ 4 JU^ 

4 4__J^_5eJl CjI _> 1 33 II 4 3 h V 4 (J—4 4_*_3 j j^4-II 

0 J±L*1\ 1^ j^_daJl _4 l j ju& tiJ 1 1)S u -ZlSjJ\ 

J 4^5e3 lrj t3-ijl dlj 3 J 4 j^& T i- 4-II (j ULUI ^S 

^ UJ 

4 ( j^aj^U ^jjseJl c^^LiJl 3jlj^ 4^-j-i ^j^aLaicj^l 

djL^Lt-u-4 ^-II ^^_lII _ lu _t-u-4 (33^ 

♦ 4 a AI < <( 

jJl ^^jjJl JluL 4 dJJ J ^Jl^ 4_^l_JaVL 

^l^jJl 4 CjI_ 4 Ju-^aJl ^J_4 4 jL 4^JI JJjUll ^L.4i^l 

♦jLa^aJlj ^j^aj-Jl ^4 3\l /^>.3 /11 £jc. 

4jdUaJL! ^ 4 la-a-Il J£L_l^JI (JJJ 4_<L>. (jl—^ ciJLI 

4 4 b^iaJl ^1 lajdl 4 t-ali^ ^Ij 04^l_3-41 j 

(JT i£. 4 J_iaj 4 4_aLseHJlj 4£!_ uj 1_4J 3 J_uij 43 j^I _ua ^4 

^^>311 4 4 ^r jlj 3 4 I ciJUi Jlc.1 t njj 4^jlj,jt^>H 
^ 1 4 ( J L42—<-oJ I c_jjl 3JI 4_^1_>. 4_JLufc (Jd ujI 

J J t^aJl Cj^I ts^tC JaLuj^ 4 4_a-l t_u_4 ^ 

4 (^jl j_jiaJt C_j ^I_ J^C. ) 4_?eJL>*^L! 4 ^jl?c_4JI 

4! j a-1 ^4 la.JL.4j .3j 3JIj 4_jllL4-l! (J—4 IjJ 2 




JU J_4 ^4-5tHL4J L-jL £ I JJL A J3_JaJL! ^ 4 ♦ I 


4 4 J 3 41 II CjI j. 33 II 4 L lu _LX) 4<Qjb_4J 4 j^£ 

L 4 4a^£L4 ^ i3aj-seJl ^IjxstJl j_4 CjljJLaJl 4 _l3j 

♦ ( L-&J~*l\ J^ijJl) (jj-A^Li 

j_IlaeJl Jjj 4 £j ^_![ 4^1_Ja^Lj 

& 

( jji\ 413 -$d! c_ j^I ^j_4 4 £Li (iuj jj^Utl ^Lt-aa-1 

c 3r 1_Jaj L 4-4 4^4 _4_oaeJl vl j-a-l c 3h V 4 c_<_*_ lIuj 


_(Jal 3j_^ 1 ^ 4 !^^]! ^jjJtHl j^jatJl 

jJl 




































^_La_ uu _t-u-a <^Ij^j-Lj£ _ < - u -<-^ 4 j I ^_ll_ 

VI. UjuiH ^j_4 <jl_uiiVI (^u&J tJJ3e_Lll 

cJsWI CLl£ j^3LJ. _ uu 1 3jt__&L%_4 Juu 4 (2)-^_tIu-»Jl _H 

'till? (i^t L^_il£ ^UIaJI ^j-4 

‘L^J-Zj J'J—“ 3^3 

1-iIj— La% J_al£ J£ 4-^a ^ ~M<j"t 

4^. Ju_$_ll 4_L11 3j Ju3 ^]| t ~ / 3~ 1 j 4JL*J t 

3jj5CJLaJI 2j J, U 3I I L_<_-&lj_$Jl dJJt j 4 jjjlolt 4_3liw 

£■ ^ 

(u iVI L> SU-(j ^J_i^ tl L^_ljcSLc ^1 

V <dQ°t I JlA t^-U-f-oJI ^_u^l_4J dJLli _ uu J^_uL?ej 

?■ ?■ 

4 3jjJt_Hl L^jIj-^Ij 4 4_j_aI^JI L^jIjJI ^-^^L^c.VI ^c, 
^aL 2I]Ij c-d^Utljl L^jIj Ju9j i J-AJl$JI L^ljjl j 

j*jlL 4 La i j^oj (jls Lbs Ju Jl?cj j 11 ^ m 

2j9^LLaj jjJlitJl 4_Ll Jl^—uuH Ur -^\ CjLa_ <^\\ £j_a dJJi 

♦ jjlitJl Juj 4 3jJl3JI 


I (J-JlitJl (jL-^ 4 4_J£ * * 1 \\ ^ 

t <L3 j1_B Ju-^jj jL-^ajI CjIj Ju9 j^lLsJI 

^ 4_jJL c. 2_^ If 4 _^jj5cJI ^ jfcS dt 

£■ ^ 

£_J_$J?EJJ 4 4j^jJI ^ 4J£ dUij / 3 ^ 1 11 

(_p.ll 4JL&I_ uui\ cjI _cLajjVI (j—« oLajJL*_$JI 

3 jj Ll<J IJ t ^ LslLsJ I Ju-i3jJ dJJ ij i U^_j I 

^1 ^j^JI LI>JI 

3jJ _HI dJ_13 OJ jUll (j-JlitJl L_^_lAj 

cjLaLskj^Ij £_slj-Hl _*3 w 1^ 2 HLHI 

L^jj^c.^ L^j I 1 I_cuj I z i3 j L> 11^ 

C-t_ol^Lftj I_t 4_tl_I_4 ILIe^i 

♦ 1 ^»1^>31 cjy iiJI oLaLu^JI 

I_4_L)I ^ "II c.jl^_^-Hl _A 

c_jjI_33 cjLc.j _(_oj ^jlj_^t>tl ^j__4 I_tjj_jIaJI 

J_4-^J diLc.LaJjl (jrtlj 4 2x.l_(_uJl ^ ^ jZ-A^1j£ 4—1HI 



rrr 


JL^I :(\-To) JSLjJI 















AxS- ^ i^ _ a^\ juLLaJl £_J3J (j^ 

l ^Bj t ( 3-p^LbJl ( j_4 ^L-o* J£ J-u-4 4 _jjIj 

i^—jS p ^ rtH 11 4_I p 3 j dJ_I Juj 1 1_g^JLc 4 1_I^tj I 

^1^ 4u_ luJJL ^j_p*LLaeJl Jjj_B ^Ij-^Jl ciJj^aeJ 4_C.j_ uu 

9 

p Ib JU^fl ^ lc clli 3 /^ 1 ^ 1 <H lA 4 c A ^J_i 2 uu I 4. • 2. j-uu 

^Ijl UK ^1 Uh T L^Vl ^Jl o'j^' c> 

4_Lll 4_.ufcj ^jJl _La-3Jl _II ^j__ 4 j 

4 4_ulj_$Jl CjIjI u\\ (^y-A <-uj£j L$3j J^ tjjjtolt 


/ ■> *// 


^SulA Llj jl! I £u_Ij»jJ I 4_j! 


■4^. / _4—<-oJ 


4 jl aC ^—2 


♦ (Dynamic gliding or soaring) 

I 4^^lujJ I 4B 

4_I_3j _<_u_4 4 ^jj>w <jJjj3el(_4-l I £ lj_ $]\ j^LjjJI 

9 

J _4 I ^c. 3 J c. jujj C.t-L>. 4 j—*ajVI 4_u J Lsej 4 La Luj I 

<_La_*_tiaJl Cj^Jl *_4 lB^AIL>J :L^ 1 a 4 ^L_jjJI <Kja* ^B 

^Jl 4_3_Lau_4 _4 BjljjseJl CjI _a*jJ cB^Lliwlu (JJaeJl 

9 

da^ j-i£- 4_j < u a At I 4B IdaJ I cB ^Lla* I j t (Sj^ 1 

4 Lfcjjat_4 (Jj-^ (j*aj^M (jljj-^j ^4_3JLlae_4-ll j—^judl 

^ ( a 31 J ♦4_J_l^J^I (j-uJjl_tiajJl £)jLj (jr^[ ^1_tJaVlu 

£-Lj L_^U3jI J[ 4_l_ uuJL J Ll 

LgJjul 4_J_ luuJL ^_t-uJjJJ 4 4 * 3~ j^4J 4 4_La_ i_4/jIl4J 

La^Lc-I 4j>-JJ ( ^ Y ) ^Jl^ 4^Kl_call ^LjU j-3_t-a ^yA 

4_C jwt_aj 1 ( 3 4 ( < lu> ci-U Ji^ l ( jJj^3 Lc^/I ) 

.(Beaufort scale) ^LjJI 

4_^Lc 3jj^ C-(J^J 4 <jJ_1 jJ 4 jsc_uj 

j^ljj ol 3j 4 ^ ^>j^l Jj—>■ ^1 Im^I 3 ju j i 3 jjj 

^ j t^i4 Jl>*Ij ^ I^3 ^1 ^_u 3 J C. 3juu^ 

^_U 4_ulj^Jl CjI _4^5eJl (J — 4 4JLC. J_43 4 ( j_J^J^I 

♦juljjJl dJUt 


4j^j3cJI 4_C.j_4oJl ^^y^eJLLa_ u^a ciJLi-A 

4 (Ground Speed) 4-u^jVI 4 ^j^JIj (Air Speed) 

^u li I ^-t-uutJ I A^l j^uu ^ 1 * i x 4j^J> d I 4 ^.jm-«-I Lb 

Lcl 4 4__B j,jGj (^ j_II ^lj_^Jl 4_Cj_ uu 4u_ luJJIu 

^3 1 <LumjJ G AujLj^lu jl ) 4jJUaJli 4-cuDj^T I 4Cju-oJ I 
^Jl^ 4 -LluJJ lu jullaJl ^_t_aJ?eJl AC-j-uu ^jlsu£ :(^i»J^fl 

9 - 

.<Cbej jjj» o^J^' 

(ji j~<j i or. Jj-JjJ® (jtji jt-~» 

-^>.^T i g ^1\ ' ^ *• t^- u -ccuLcul 

:(Gliding or Soaring) ) j) 

(jJJ ^1_c-^31JI JlLcI ^_4^aBl -H £j j^LuseJl tla_ uua 

La jl 4 ^ 1 jJb 4 _jL _(_ujl _ uu a5-l& L^Suj^tJ 

^)Lau^l 4 >jl 1 b 4 (Airfoil) ^Luv ^ miL cb^uu 

♦ 3ju LLaJ I LL>w £-jlu& 

j_^B 4 4 -BjBjJI j! -J j jj pj iau^ll I _ 41 

^ 4-vLu>JL ^3 j ^_UJ L I_)Lp.l cBj_JU I_4 

^LbjuL ^-Ju j—JLtlll jl c 3 ^tlj 4 (Flapping) 

^S a\^ _^Jl j_BJulB 4 £.1^_^Jl 4_L& cLa_Lt/j^_jliaJl 

4u_lA 4 in <nj 4^-pwLLaeJJ 4_J_3_(_oJlj 4 j^JLjl!I ^uIL^seJl 

Ac.j _ uu ^jIb 4 4_j^JLjlII 4_ 4 ^eJl ^j-4 ^ 31j^Jl ^1_LaeJl 

4 I 34 JI Ac.j—uu £y* UJ-^ ^LLsJI ( 3 J—^ ^> 6 -^ 

4-^jaeJl (^^B Jai_tla £)l 4^LLaeJl CJutJ 

4_^_seJI ^_^B 4_Lc ^ lr I (jj _LseJl (J— ^ 4_jJ_ 3_uJl 

cJb ‘cJ^' cJi^LUJ' jpJ cJ[ *4 j>1UI 

.^LsS/l (Gliding) 




























LI . 


£ J_uu Cj 


LL 


J dJj_5tHJl CjjIjI I 2_u^L>. 


(Jr ^ 4 (Flapping) 2_sjJajJt jl J jl 0 ^2i\ 

J-laZuLJ^ CjL^I UJ-^J <jl4_3jji^ 

cilx_p- 4^5ej?eJl 3 j^l» _jUll ^_u 2 _usL>- 3jj_ 

‘ S'** ' “ £} J ~*~ ^^ 2 a \^ t*s Ju_ ujJ 

^ Oi ^ 

♦ ^_j J^a _ lu I ^Jl c_jj_ tiaJl Ua 

3 Jj o i j^_J LLJI jjjj <pJI ^ 

^1 ^ I (_ ^1 bju^U 1 $j^llL?eJ <^-^1 1 JjuaJl 

£■ 

J j^LLaJl JUJj3 <dU i-uJ 4_uLjJlj 4 ^JLc.1 

2_4Jl3_4 C-cjI^ I 2 t-^Liw 4 4 jjJLLas-^Jl JjuU! 3Jj 4 

yj X £■ 

jdJu Lc-4 4 jJj 2JjLc ^LlscJI 

^ 3 nj 4^La^M j^LLaJL cJsJLseJl 

^LiJjl 1c. JLC.I t-a-i] t^__4_a^aeJl ^LlscJI 

^j-a J3ciJLJ Juj 4^ If 1 j^_jLLaJl 

dili ^ $ i^rLl j-Sj-J'j j»LVI £^jJI 


£>_u (^jLlLII - oj^ .^»tl ajjt juiLuj Jlj^j L«j 

£■ 

. ^_L^_4_u ^yuJj 1 J O*^ 1—t-lJ 4 £■ UJ 1^ 4_ujJ Li I 

44_1^1Jl<JI Jj^ ^tl 

^ ^ £■ 

4 ^LjU 4 _j_uj!jj 4 j3^1 d_U li l mi n Lsj 

Ju jjjUtl L^Jiu-t «1 


4 3jjjtotl 4 4j3 >0 il ^LjJl c-<jl£ I 

4 ^l_JjJl 4 — 4 ?l^tJV LcLd 2 jjlj^s 4 - 4 T j- 23 -t-U^Q t t^ 

^ ^ pj ^ 

2dl <^> !l jjjlMl L^I JLJ t-CtTd 4 4_J UJ Ij Cu J l^lil LI 

LLu 4jjl4 _uj^JL>. jj ■ ^ i ( _ y ic.l ^Ljj's/I 

.^kl ^1 J-L^JI oLIJj 2 ^^ 

jj^daJl Cy* 

9- 

^-^li 111 <s ’ ‘ ^ i_i t^aJl *4-Is Luj^j j 11-^ t 

.3jjkJI jj jUll ^ (Constant Gliding) 



1 t*»t I L^.4 ^jylU I \ A <■ I 4^- :(Y —T0 ) J5LluJ I 


yro 
















^jjJjjuLs (jL_J^£u J-3 m I 1[ (j_^LkeJlj UJj tiaJl 

t> 9- 

lu 4_Lcl£ 4_al3~ i dL> 1_o_$jl jl JlLcI u <^>4' 

^LaVI ^_I[ U^LajuL i *> £ xL^_4 /p L7 1 c 

?■ yi 9~ 

i J.3_ujI £.lj_^Jl ^_ISka 4 ji jkl j_J3-i 

£■ £ 

£*j <yaj *^L*VI ^Jfi.1 ^[j^LLiL diti j-3jjk 

4JL1I ^j_4 ^L^JL) julkJl 1 *>^ *> Jaj (_^kl (jr t[ ^o^LlseJI 
}Lu_^ ijk VI ^kl ^]| JU V ^ <J|f jJUJI 

L-ijjL?dl!L _JJ jJl (J.3U2J I 4 ^ UU3 t^lj^Jl {j-A 

4jl 3 Ju <^211 3 Ju J_ loJI 4_uiiitJl 4Iuj. <Jo ^_u *UJI <> 

^_3j3^eJl 4-x4LcVI 42 jj, _dsj 4^1_«VI ^1^ 

. 4_jJLjJI 4_iiiiit]l 4jjuial! 

* Jl3 ‘ ^ ^ I iL) |j > 1 ^ A^ jujj 
1 ^jlf JJ jlMI 4_UI jks llI 3jk3lI (j_a 

3-iLj / 5=-^ t^tjtl ^jianieJLUI (jlj ^kll* _ uJl 

^J|^ J_u^j ^ j j JuJ lu £-j_3 jjVIj 4_Cj_ loJI (j_a 

£ 

dJjL5tjj Lc 3 jl_C jj_kJlj *dJ_I j CjVjula ^ <^*4l 

( 0 * )j (V * ) j-JJ CjLc.j_^iJ f. <_p-3 

(VO)^ldUi JjljUJ JU9j 4 4-C.I_uJl (_^ ljU_4 jlk 

9- ^ 

/ jj^Utl CjJjJ_k lil^ I_al . 4_cl_ loJI (JJ—S lj> "lA jl£ 

( ^ * 4 ) (J_4 jj£l (^—1[ l^V J ^ 3-iL_JJ I ^jlSLcLt^ 

9 - 

^jiaju (jl (j,—II 341 />»VI* IjlA 44-C.L_<_aJl (^ jJLc jJLj^ 

(_^ic.l djl_Cj^_u L^J jj_ 3_t-^Jl JlLc jjjUH (J^c ^jlJ^acJl 

( ^ 4 ) (J_jj L^jI j-jCjLcj_ uj _3j iI i j _ 

(jl j^Lki) (j <ojj ♦4-cl foil (_^ Ij. ( X Y 4 )j 

(■')j(o) (J—^jljHj J j— a] (jlj-kJl 

( Yo) (J—Aj ^jlj^do CjLcj_LOJ 4 3J_ i^t"( A CjLcI_ UJ 

.4_cL_aJl IjJLcjJL^ (Y 4 )j 


IW ^ 

^_daj Lc 3 jLc.j i 4 Ib tt k »l 4 ^j^ 4-^k T tj j^lkJl 

s- f 4 

(_^ ‘(^kl (jk[ VO*_tiall £-LxjI (^ L^IL3tk.l jj_kJl 

♦ ^LskjVI I j_A $:lj^Jl (j_4 3j^o^ CjI_£_3JU V 

^ 4 4-1 4-Lt-u L-C 4 J I 4-Cj^ t-aJ I I JJ L! I & I J I ^ 

^l^JuVI 3j_3 j Vj-^-5t-4 (^ 3 u4 4 4_ui> (^Jl^ 4_pwLk. 

4jbL5cjl j^uju j^lkJl ^_jkj_ ujjj 4 jj-J-S (j_4S 4 _j _LuTtSL^Jl 

4^-pwlkeJl (j_4 (^1 J_4_^j_i j^JlIj ^Ij_^JI (_^_4 
4 ^ i MIJ C. 4 -p>. II 4_A l^tJ I j-^uju J^kld-aJ dJLi ju J 

(J^k 4kuuj 4 4_ Ijjv (j_43 ^LjjJI 4-C.j_uj Cul£ L^_aj 

♦CdljjLUJl dJJj jul 4J ^jjl 4_u j dJU j 

-jjj k 11 ^jlj k ^ulOjlS 

9- 

(JT kl ^Jl^ 4^ z,,^. julkJl j_jk3_t-uj 

4^1-3_Ujl (^Jlj (^-I^-l (_7_![ 4_pwLL3tJ 4_Jj_dajl _ U±i 

kj 4 4 _j^_3JI 4)jJ _4U3 Cjjl_ t^c dJJ j Lc jdtj_ ula 

4_uluJl 4 3^4- ^j_Lt_LLU ^Jl Uj^JI 4 ^ JUV 

kjjuuJ I j—5 IkJ I (_^_4 J L^J I j A I 4 3 Jlu>* IjJ I 

4jIj^ (^Jl^ julkJl 4-C.j_ uj J_4^j Ju9j 4(jLkJl ^_ uj lu 

uj j daj (jLkJl julkj . 4_ul uJl L7 _.£ ju_4 jJLj^ 4 k 

4^_u_ uj 4_k-U uJiiitJl (^Jlj ^LcVI (^—II 4_pwL lscj 

4^j^tj p "‘Jd^ 4 ^ L^I I (jj ^ <—3 j JutlLl I 4 __jJLaaj L<3 Ldi 

Lt 2s1 £_4^j Lt _^ (A) ^—3jJl *lj—gJl j^—^ 4 __o-LLu 

dJjjj?ej (jj3 4_lku Lu> 3 4julkJl ^_uow j^JI^ 4 _j _uiUlu 

9 - ^ ^ 

♦ J-3_u/l (_^I[ jl (_^kl (^J[ ^ ■t-aTV. 

tat I j Ij^jk (jia itf 11j lJ? t^t I 

klujjl jj_kJl (J—k- (^_3 (^j-^JVI ^1 Jl-jVI (j_4 

(JJ3 ^Lkj 4 k 1_ ujJJ 4u-ui5t j jkLkil (_^_u^lk 


(J—ua 4 _jjIj J_-l-ulTu jklkU j_$_uu 4 J_ujLdkl 

(_^j 4 4_4_u> ^ 1 ^ 4_j _uuLl Ij 4J_ u^Aj-a 3jj_u^j ^Lku 























4_ajJuJI C_>Ljlj_ptJl 4» _ <_uj V Lcj jLojVI 

♦ i a ^eJ I L^jL^ j 

>&»& 

Y* ' ,'i 'fr 
f-iS* J*'? 

\ - r x ^ ^ 

Jj ^ 

4JL1I jl 3 j_a_jj JSLJ jt_ l^Zlj 

4_i 1SL<i cjLl^ jjktl jJa^ jjJI j-& JpLseJ! 

jlj l jlj>j.La-ll 3j Juijl 4 HLlcI 3 J Ju?s_4 

j 1 <i ~>-j £.lX jJl j Jl3j jj_jiaJ! Jjj JJ II j_& 41! I 

CjIjjLJl$JIj ^L_l 3JI J ''<^- I ^X/^t tdJljjVI 
4 J-p. LlracJ I lJs _4pl ^JjJ I t t £A 4 3 J_3jLaJ I 

Jj9j . L-t _ ULi LUJI CldSjJ I ^_3 i o ^ (<Q 1^ JI i o ^ 3 4? 


(J£ 3jJ_3JI JJjUH 4iJl C_4_&J 

JS<> 4j_uiLUJl 4-C.J_L4ijlj 4£LflJjVlj 4jLaEjVI J-4 

C-4_p laj_.L^J Ij ^Vl 1 </*n I 1 ^ X AJ 4 4 _JU. 

1^ \c ^LsjjVIj (jpjVI L ys\ _>>>3 iVI j_aj t Jujj 

(_pLp 4_iLslj dJ _Ij ^ *M Cp. 4J_4^3 _lII £t_ $J 


! jl ljL^ILujl4 

L^jIj^iLs ^_ 3 j j_ *33 V jj jUtl ^_ \^* a jK 1 

4jj?c_lII jcIq _L4j Jjj _i_u_4 jj_3 lj "a ( ^ 0 ♦ ) _ 33jI 

£ 

c_jj_ nt\a ^J| 4JbjiaJl L-^jljpcjfc j *_33j3 L_£jI VI 

(Jj < Mi ^ jj ^ ‘ 1^ < < j < ^ 11 ^ ^ j < 4s ^ V 1 * * * ) 
J-t-A ( ^ j 0 4 4 ) J—AJ ^jlj—Jj JJ—4J 4JLSfcjJl —L(J 

(j^^LuJl ^jLjH _l_u V-I dll J J lj ( 4 ( ^ j 4 4 4 )j 

dJJj J_Lc. 3jl j^sJlj tlai_daJl j_^ ^ >0 ) Ju J_jjl 

^.Ij^Jl J_c JlajJIj 4 ^j-tl c_x_pdllj 4 Jjl_clijjVI 

9- 

4j^c 4 / jj^tlj ^jJ^jVI ^La_L 4 J (j^c^UJl jl_3eJl 

3 jpt^J I Cj J (^ ^Jul^aI I Jj_^jae_$J I I JlA J Ju ^ Lu I 

4_iic cJJufcj_ Hi ^1_3jjI ^ \c I J_4-^j Jl3^ 4 4_Lj-LaJl 

4_*_t_uj 4 jIj^ ^1 CjI jJLL aJl J J^[ (j-^ jjjtatl 3jpcJb 

.CjIjILcjJL^ 

^ 1^ 4 i^l> CjIj JlJs jj_ilaJl 4ill l-jl Aj 

4 IJ-^-I I _ L ‘X I (J-^ J ^ ^ a J Ju3 J^-X I (j-^ ^i3t3 L4i I 

4 t <ij V Lc j-4j 4^LajjVL 4 Hj_i_oj (j^a^Luj JjJl 



.jjjlaJI :(r-To) JSL 4 UI 


rrv 




















C_j J_j_u^Laj j_licJl _4 J> I dJjjL_J 

^-UjJlII ^1 o ( (ill 

j_LaU_(_uJ ^1 4_3 _jj9Jl!Ij 3 J_<L*_$Jl _seJl dJUt 

♦ ^j^tfu-tJ 1 l^. la mi 3l^L?t_£ ^jLoj^I 

L7^ ol<—3—(jl^ i dJ_J 3 

j- >~<<r 4_ajjI J_l 2 ( dJUUJl ) 3 jj_uj ( ^ ) 4j^I 

9- ■(. 01 * 

^Ltil jl_4_^.jl L^j J_ftj La 4 Ljjj9 

.<dj! M b£ 

1_3j _UJ 33^uujl 4_uljJi]l 3jl_ lL^M DJ _& (jr^J 

# (* 

11 ^ K 4_ul_^1 c^jLjlaII 1_ j _(IIlC. 4j^Ljj Lt-g-lc 

Vl^ IJ_:>. 4_ul Ju 3J^LU t\ _L £j-a £^£L<wj ^_I 

^ 1 < <> I1 I ^Jb O) 4 ^ ^ \ \ 4 V ^ ^ \ j 'it * 11 A 11 £__1 t^S A 

lj J_ uzz-A 4J <jl J_3l_*J V ( _ 7 __<JL*Jl 


*4_j_ loLlaJI LjIjjJLj 1_ojl 1_ $_AJl>*I 4j^_jlaJl 

01 

^jLiJl i__3^l *Jl t _ • (J— 4 4Jl)I j>3e 

£■ 

4 ^LjjJ 1 CjI^J_ 2*^3 4^_lLsJ| ^LO> ^4^p3j^U 

CjL>*jJj ^_La_uj ^uiJjLblt J^_l 3 jJl 

4_1£ dJJ 3 3 ^&j 1 £j-A i 1 1^> (u ^JLc. 3jIjj^eJI 
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.(Hoopoes) j_ji>Ijl^IIj .(Parrots) oIjLJlJIj 

(j ^* .j^ jGtl ^ 1 ^~^ . (Crows) (jl 

(j-« Ua j_uij . (Ants) J_aiJIj . (Bees) J^tiSI Jia 

^JLc. 4 jj 1 3" 4 cIjJl_ 3 1_jl C_u (^pJl (Cilj_dseJl 

JjLj (^JLcj 4 JI _*-3j^?Ij jjj» _uJlj j, J t11 j dljJ^M 

. L^Juj Lm^ cLajJLa-oJl 

clj Jj3 1 _ — jL_oJl (J-lj _ lu ^ If — Caljl_*_dl 


.oUKj.Cilj-C j-O 4_*_o _(-UJ La Jj JjJ (jrL- 4_3jlj 

yj* 

j_o JuJljlII 4_3jji_o ^ If 1 ^ c_jjJ J_9j tJ^a^j 

^ ^ ^ 

4 Lgj jL /tlJ 4 4_Al , I jljj^flj _cVlj ^La—^VI 

jl 4_1 j _ lu I 1 UJ c_< _ Lt/LLcil *^J^I (^I^J 

Ju JjlIL J -j-udl (_^lcj 4 <-3-4-1JU jl C_ll_He. jl Lu 

3jl_ lu^I 4_*J ^j_4 c_jjH3j (_P-!l cLLtJ^?lj oljLiVI 

4^1*3 jL_ptJl (jl <."< n dMj£ 4 ^SLlIIj ^_t^Jl Julc 

L^_c jx.1 _ cjlj jl£iVIj jLi^^l SJ^Liua J_ t-^ljjjj 

0 > 9 - ^ 

jl dJj^ C _ pj 4 4 _ bjL CjLbI _(_u_4a Juu (^JLj I _ ^3-u 


4JJI I Jl_c. I_« (J£L_^ 4^1_LaJlj Cj_$Jl ^j_jul j^j 

0Jl5cjj 4^J)lkJlj 3 jI _<aJl 4JK_Ju 4^jL_^ Jj IV^ jji> 

(j-^ (j ^ <a j d__13 ^JLcj 4 (j 1 4 jJ I j (jL^_C-Il 

:4j L A _ us ^j_4 c_jjIL3j (jl jl 4 4 _£j _(iuj jl 4_UI jJL>. 

^ jj^jt yz&& .4$^ $ 

• [" ^j^ ( ] 

1 jO caoi te* 3^ 1 

t(jo>uiu)l ji) SjIaitH ^uuuJj 

^JLc. LfcJJ_ u^j (jj^_j (_^-3Jl 4_<aJjSl]l 4 _jVI JjG 

UJ ^ ^ 

(j^-j t 4^La jLa (j-^ (j ^ ^ (J"J3 (J^j^lj Cl I j l_4_t_aJ I (jl 

s- 

y-$f- 4_peJl CjLjLJI 4 a b^ a ^j_4 dJ3 j-^J 4 (JjjLIj 
cLulSUlj 4 (cLjLuJIj cL_jlj_peJl (j_ 4 ) 4_3-lSLgJl 

JJ_cJiinit^aj 4_j_iL^JI uljl_cJStil ) 4_j^tJl j-±£- 

(jJ_<_uJlj jJfcljLll (j.4 4K dJ3 (j^l jj Lcj 4 (3^1 Lll 

jJt_cu-dj 4 ^^ 4JJI 3jlj^? ^ >>>L>- dJ3 4 <LujSUI 

. 4_l i^jjj .-1 4 ? a j ^ -L t - u-^aj 4 4-L.L-Lio-^a 4 (t <<">» 

^ jL3jtJ I ^l-l-lluj ^_^_4U — j_iuJ I j_C*_4a — (j^ejj 

c^jju La j-4j 4(j_^Jlj ^Vl ^ ^ a ^j _4 (j_ua KJI 

4 (jLuo^^Tl ^_4-u-aJ ) jl (4 t I ^ ^unjj ^_t_ui 

4-lluJJL ^j-JlII Lc. 4 £Cj jLaJ; ^-1 u.iAu ^JLuJJ 

j I { ^_4_cuiJ ) jj (j— 4 J A I J &J 4 L_LJ I 

J_l£. C L^jJLcd I J-LJL (-UJ Li I 4 ( l^gjUL^UjZ cl I J l 411*4 T I 

(jj dlj jJfcljlallj cl jLa^seJlj $:Lpw^l (j—« 4 3K oil 

(^jL> 3II 4_dj jLaJl j-j_(_i_uj ^j_ j (j— 4 J-&3 4 4 _uj£UI 

4 (^JJJt Ltd I ^JJ_ULl] I I JL—Aj 4 4 Ml 3 1 (_^J J V Mill I 

(j_o ( j 7 __o-LjtJl 4 jdLtil _t_uj V 3 jj t-^aj j J 

j_dxll 4_jdLc. (_^j_3 j ^ 4_Ll^jj 4 1_$£ljd (j_ uLlII 

4_Jjl J-3JI 4j^l 4>j£jJ ^_J_(_(_uJ J-Aj 4 l-^J L_p_ uj I ^ If 

(j-o Lbj-tf. cl j_Cflj LbJ J_j_?e_) ^1 4 o (jLJ I 





































Si 9 


<jL iduLuj cJjJ! J_l 3 4j ^IjJllI 

Jj <ic.L<_^ (jj£Lj O^ ^ <jljJi]l 

.jJliJl jjl _*A 

t 4£>Ls MJJ ( (^^J^C-AalxJ I ) t^s /» 11 ^_t_Lt-U-lJ I * I 
t^_usj£LcJI 4lll il_ lc. 4£1j^L<JI 

4jj_) (J—^ 4lll ^ ^2JL>. 4 ^J__1J jJL$J I 0j L*. ^J-«J 

B^Ij^lII ^ l^j 4 4_$_^♦tlj J_^laJl ^ ^ ^_Aj^LaSj 

l_< _JaiJl Cj\jj^la £j-aJ 4 3j^__<lJl CIaC.! 

^ Ll ^jj_-tialj-a ^ell _tjJj ( J_i_o5tJlj J_a^tJl 

4 4 ~ r LLaj 4_ ujj Jl3jj oJ. _4j?c_lj_ujjj 4_UI 3ll_ ic. 

4 4j&l_c. CjI_1jI£ 4_£j^L$JIj 4 ell_li _c. _l3^ILs V 

eiUjijj 4 uSll? 1_c ^1 <jj—<JL*_j V -^i 

4 JL) (J>J 1 ^ '^<JJ 4 IJ_)l Jj_3JL (JjJL_tAiJ V 


4_j_uj Ju_A 4j9Jij 0 L^L>- ^h n JatJJlj J__^jJ! 

£j9lj_<U 4j^L* _ uu J_stJJLb 4 2_ 3j Lb 4_t£.LaIc^lj 

£ 

L^J 4 L 4 JI Jj_ 4ASjj! 4 _uLjSL)J 4jJ_&jJl J S>>4l 

^nJ! oLjjt _ oLaLsej^Ij oLbl_<_u_JI (j— « 

3 Lp. p la Ij 4_^J L$_a J_$JJ I elU 4 1 IJe-3 

C<> h^l ellJl ijr^-3 ‘4jL*JJ 1 3j°t J 1 ojtS n 4 >llj^l 
(jjjjJu UjjJLc. CjLpJlj ^jl^peJl Jeic. e-xlalitlLlI 

♦ l_£_e£ ^jpejj ^^_eJ! 

^jl LklJ_ 4-^aJ ^jjseJ ^—lll 4 _jVI 

3jJa_UL 4 _3_lL>. _*j Cjlll _ ^Lpw^l (j—^ 

L-aJJ l3j 4 _L4/Jl3jJ 44>J_<^5tJ _L41JJ 44>J_UU^ 4^aL^J^Ij 

CjjLalu eliljJ^/lj jj * Mill £j-A j Jl3j 4 Ij j^e3e-f.uJ 

^jJLjlII ol Ju J^j Jj, j IjjLsj 4— >l^j-Ue-<Ul 4>JlA 4_e^ 

0* * 

(^jl _LAiil LJcl 4 ell__11 ^-4 < << ^_u_^Jj ^ ^ 4_l_ 



1 H>i_) eJ^>*-^^ La.sLjj*j I I :(\-YV) ^5LUI 



















4dJI da aatj Ida i ( 4_u jud I 4 *JJ I ) 

Lduj 4_la-a^ Jl_3j *4_<d^ 4_<ai£j 1_3ju>* 

tJjlJa d>_ 4 y^- Jldi^ 1 4_djJl 4 jI J ^ 1 c 4uda3 ^g jJl 

[\ :> «ji] ^ d^aj^LfA t\jGy GJy 

>** ^ 

^ju _i-uJ <±ujL?eJl ^Jj£dl G)\j _3_t! Jjjl Ju9j 

^JL-u^JJ Ju^ oLLuJI CjL^I j_<_uj 4£d^Ldl 

4_ZaatJ 4^Ijjl^ jda3_ <_uj ^_I d)jj ciJJ Ju ^jl_$u^M d>_<a 

♦ 3jjjLat_<dl 4 \ 7><r CjIjJuLj 


£ j-a £j j3Kglt (^jl_ jILvVI ^_j_l_ 


:Luh 


:^jj?eJlj £j-& *Lp^l 

jjb (j-uj^lj Ly* otl 3»tl 1 


i^^JLA d)J-5tJl_t-^aJl 4u ^J 3 J 4 J Lll>. 1 ^jljl ^_J 


<-jj_JajLAiI 31 l * ajdl d)- 4 d)5^J <i-<d I j j La£d I 4 _^ju^jj 


4 3lU oil 4_ul Jia-jJlj 4 uj^jjJIj 4_ufcjJVlu LajJ 

£jLl4 Vj 4_u uu Vj dJjj uu j^_dt j ) 4 3JL>- 

( Ja- _ 4dJl d)>!l_<-uJ 4_^uMJIj ♦ ( jdj 4 _jjvI _ua Vj 

d)jj—3 jj 4jl^ mm d)J <: *‘J d>^^ j^Jij d)l — 4uLi 

d^c. 4_!}laeJ 4ujduj 4_L1 Jlj _d)-^ 

d)j3K oil ^_sfc-tl I Jl^j J^-du ^ <—3_t-aj 

d)-^ 0jlu£. (J -4 4 tl 4JL!l 4Jl ujj £^LjIu 

£• 

Uu dUi ^ ^ ^‘dh^ _^Luu^l 

Laj tj^Iaj 3^.Iju d)- 4 4_JLc. 4JL1I ^ufcjda^ 
4JLJ ^IKI uiaiieJl d>^J 4 l 3_(J-3jdl d)- 4 4u 

jj^al d y* 4l_*J 4£u MJI ^ju_lujj . 4_c. IdaJ 3 jLudLj 

Juu_ lu 4 d)_( L-t-udl 

d)ljdL!lj ^ 4-4J-11 ^ ^Jjda d>^ til_ !j ^Jl 4J 

d>^ jL—p^jJl (^jL<a_<-oJl j_A ^Jj£dl 

l^j 1^ mi 3^ 4_JtUlu ^j—t/Ldl (^Jl_jI 



.di)' ^r «<II T 4^15^4 ^ ‘^ Ljl^^4^b4 :(Y — Tv) |7|TI 


toy 






















3jIjVI cj! j ^ 3K ^ tl 4 _LaLatil oLajJLcLgJl £j-a 

4ij^L<iJI LLLu Cy* ^ 4JJI jlj 

L C>3^\l (j-^tj *Lh^ 6— 4 o'—(3^J 0>> (J-* 
^ ^yp* 6 —* > *‘d ' ujl>£9 cQjL-^lAy 
Uj 4_Lj ( 3jl .UU Jj jJlla-4 Aj 4J LO-lH ^-&ljJ 

9- 

Jp|_<aJl ^-^J-^b tiUi (_2-^J ‘^Ijil Vj jLpI JJJU *j^l 
j jL>L uTo ^gjLA jl_3il lj 4 IkJI jJsl£J lj 4 l I1 

^-Ajl <«4l ^b ^j_u_j VI JjLL uj jjJjLjj ^j__j 1x1 I ^j_2eJI 

(>J'j .*§§§ 4jl j— aljl (^-k <o-^jVI 

f 4 - 1 ^- cs-Jb ‘U^-“Ladi OJ-^U dj-%-^ UJ>2KJI 

^TtJl_4 JJJtJl_4-^aJl JpJl (Jjii I_$JLu 4 Jjj_ilufcJ 

^LmJl (jjjLuiseJj 4 j_al Lu 4_1JI jj Juju jJl ^jujVI 

J JlC. S-aLsIj 4 I^jjUju (j3ajVI L^^iitlLujVI CjLpljj 

4jjJlse_$jj 4jjjaj < hjj 4JL1I Jjji juj t^m L^xb 4JJI 

* 

£ Lp* MJ ( juit_‘- u -^ I ) (Sj _LaiiJ I ^_u_<_uH I : till Lj 

:J^_u3li^Jl jpc. 

oLSlSJI 4_ j ^j_3j ^_u_t_uj : I ^_p_ujuJ I 

4CjLjLuJIj 4 C_jLjI j_pt_!l (j—« (J^ (Ji-4 4 3K gJl j*±L 

4 4_jb lJs _li$JI j_ jl£. j l£LU 3 jlj[ V ^_u_t-uj j_Aj 

^jjju ^_£j_L-3JI ciJljjVI I J_&j . 4 ujuj 4_ij Ju 4_liJj 

c j_j^jL*JI j—* j—u j^ -t-pl ! I ^—L- Jj-JLe-a 
j a LUluS 4 (1) J^Kotl j LeJl (j—^ _t-^L»Jlj 

Vlj 4 ^-$jl i J_4S jjaLujJ 4 ^-uLl5l<^J I _ UZ 

* * ^ 

j 11 ^ It i <* 3 J l_ui £j\ ^jU-il uj Jl ^ ^ A ic 

C_JJ 4JL1 VI JJ_3EJ V Jjjse_ lJI ^jlj 4 _L!L_j j_3^ 


► > > 


^ / 


J _1II4J nnt I I Jufcj 4 ^_jJ I_JaJ I _ <jj ^_^-lIc 

4jL a toiJtJI 4 jLj luL JLn. ^ lr 4_LjI 

CaLa_ us £j-a 4J C-<_ujj 4 4J Vpp ^^jJj C/ » 1 L_LL*J I 

4-AjLbj 4 4_jJjl!I 4jI jJ 4IL31 I_4 (jlLi otI JLj$JI 

$:Lcjl d_Lc ) 4_4 J*jJVI ^1 L 4 J V lJj UOJ £j—ic. 

f ^ f ^ 

* ( JJ3JI jl 4 _l>. L-^aJ I j I £j LUJI j I 4-j-nTuJ I j I lLLj^IuJ I 

^peJlj ^j^jjVI o 11 g. M 3»tl j£ J Vj 

Jj 4^jl UJ-UI dJLjj^J Jjpe^c (jric- 4JJ _i_uJJ 

dp 4_LjL _j l_JLUI Jl_t-^jV <11 4_Ja^lj_4 (j—« JuV 

JuVj 4 4 ILlsIj^j ^>Ij_3jj 4ILpt^u 4 j^LLcIj 4 4_! V-p 

Ji ^ ^ 

44_djl^t_4 4_)Luplj 4 4JLJ1 J^ljL L^ ^jljpJl ^IjlJl 
jl^jl 4_4jl^L 4 JJI 3 jLl^- u ^ jL^lpVI JljVj 

U VI d- 1 4 ® 1 niij J L ^ M—4.4/VI 

J _$-3-4 Lei *3^1_t-^aJL j-£ jJl { J^. _jl£L 

4jV 13^1_t^aJl $:ljl J_4j ^£.!j (J-^_ 

^ ^ ^ 

4 4jj Jlul!I 4_p Juj jl (jlaj jl d ^ d^ lL 3 ^ 

4_ujIl>. 4 4J ^_j_La_*J! 4JVI I JlA 4_l^I j^c ji Jujj 

jlj^3Jl tlpjj tiJLIjJ ♦ £ I jpeJlj 4_j Lt-o-^U 4 4_Jl^ ^jpjJl 

4 4-^-L.LluJJ 4JLII ji J ^j_u 4 j LI q-a j p i j£JI 

* ^f$Ts a( i^C ^ 

♦ [i Y , £ > :l_»Ij^VI] ^ jL^lj opo copx+ujjj 
^ VI 3r ^1^ 4pj_d LlA jcpj_L^iUJlj jijJL j^sVIj 

4 ( jp3lSUJI (j_l^JI j a j (i iVlj d^ 

Ipj ^ : 4 _j Li ^ijt-4 Lijj Jj 3 j dJJ jJj 

. [01 toLjl jdl]d| OjXX^ J-^VL? <L4' 


^ ^ =^ Lj 3Jr 4 1 <dl ^ : Jj—3_tb 4 ^j_pJ L*J I 


L^J Ot/^ L4> ids- 1 J^= tV cJ^j)j 

^ ^ *v 


£ 

Jjpe_4 jl VI 4 Lc-ilc 4_A^L?eJl ^JlJ aJI £j-A Jp-Il 

3 jqU^W 4_j^_uJI 4J_^Ij ^ji-l^ ^ jiJ 

^-^jL I_Lj LU _t-pjj _ ajjpj LD J^i|j 
































ciijl : JjJaj c^yjLi^CrJLi JS JJLc 4i 

Lh 4 <^11*^1^ dl^L_Ui (J-4 


jt-frj C^jj cr 4 Ot^4 

^ >/ 'l *>' , ^ 4 f / »><:/< »>< 

02~M-4-d j ^ frl l»c-' 

o>Uf j ^iJt ^i\ A \jjSp>y\ * 

* SjiJi £ oj£ £ ofj^g 

[r-\ - YY :J*Ul] ^ 

4_i <~< < 3 ^_i* 4 Uj l_3j. c. ^j—4 ell j j£" 

oUJ— ljj ^jLc. (j-«j t ^ ^ j j 1 j 4_ui jl±c. 

JjlL ell I i 4 (3 ^ Lit] I 4_Ll I J jlc. JaU I 4 *J 

Ills jioii ^\j ^ hf>i :^_j^ji jjlj—iii 

SA^L^y p£=&£>i~«l^U-jl J^_Jl L$->li> aUj 

^ ^ ~L2f^l9 O 1 ^ ^ , * ‘ t< 

9 ^ <i^ \ ' > 9 ' 

c|r Xsf'jj^ S^> HS-l^ 3 

L>tk^ J^\ oi* (jpj (Jp o^>\ 

*[)<\j U:JaU1] 


if > 


^ 


(Yi) 


*((4_j-JI 4JLaj 4JL^I uoj jl 4_eJI 4Jl_4^ 4JL&I l_o*I 


<ul t *j||k. still Jj—u<j (j-c. aJU- (jj j_jj ^>£.j 


|,:| .«5^L^J' ^ll^AJu stjUs tiijjJI Ijini~i V» : JUS 

,((3>L^il da^jj 4 JjL^» :lljl ^1 4 jIjj (j^J 

J>“J o' er 1 ' O^- l5“ Lo O 1 " li'JJJ 

4^1 intt ^^ J L - LJ ^jjjj3J 4jLil 

f yi 'v 

J(j_jJ j,j m<31 I jlAj j *«^j—oj1 ^LluJ 1 ^ K3 ^ 1-v 

pll bl/U jvjib J^ilf ^jYA.j^ : ^ (3-^tJt 

v 1 ^% o^' o^ ^ 

.[ay :JOl] ^dJ-Aji 

<bl -still Jj—ijij J—«>-1 j»l—a^t L^JOJ 

‘cK'jJJ ^—(4 m'j- 1 (jM ^-4>J cr- -lfi- >« 

^Tj 4 4 ^JLlu 4 4_^JLlu L^:^__^J Jl_3i 

l 

' y3~J ^ ^ 1 ^£> \jbjJ~- - 

Ajb tij_si jOiSij .i_£ > 'j (j~ 4 j—tA* i_ij_3 


(rv) 


sbl 


Ch 1 4jl Jjfi. (^yJ 


.((41-4 ^jjlLstJJ eiijljJ 


L^J 


(YA) 


£■ * ^< a al l JJ15 ej-^' Uf» :JL-S 

.((^lo-lluj L^-I-lIj)) : J 

LaIjJN.1 ^^—jJI djl j_3E_*_$J! {j-A l '~‘ J ^Vj 0 J 1 A 

(^Jl^tJj 4J_Lt/J ^jL>- ^jl_t-o] 4JJI 

£■ 

jUS ^jl J_ *j 4 4_c.l_i_uJt ^LlS e_jj_S 4_£lS _uUJl L^j 

jJ Lu IJ t 9 -^—^ (J£ 4 JJI 

4_L)I ^jLa^ 4 ^ <3311 j ^»Ltll ^ Jl 31]I c_)L j_ uj I £j-a 

tL^i^lj-4 J—3 j JLStUj 6JMUU 


i^gj _La-<a]l dlljl^M Ij_A jL^b 

4 4_3jj loJI lL<_jJL vVI 1 CjL-^j-Ue-<Jl 

4-HSo^L4j 4Jb! 4jb ^3U_.^>^tl Jj_ oj 

L *^>-J L&jt^hjv 4JUm (^>* Ljlj^aJ! 

> * * 

<j—uLJ \ |t> ll>4 ^ \c. (JJ \ 11 j. ^>1 < T 1 S LJJ >itl 


(YY) 




^1_ a>y\ 4>ljj r< J JL>. 


:JL2 A 4jt •,' 4^ ^ -4ll 


5- > 1? 

^j! i^JblJ Yl 4 L^-LijJ t ^hH ^ Ly^ 4j I)) 


(YY) 


^4^1^ ^fl 44151 

i i«Lt£. still J^ 5 c^' 0^3 

d&p. 


Lh 4 : J^ Jj— 













4_J i_aJ yJ ciJJ 3 J i I I 3 Lsj ^j_C J j^S Jl3j 

CjL5jj^ ( j r ^ Lt-a-JI ^]| L-tJJjUJl 

^ £■ 

4JLc. 4 _uLlLc 4j^_ <'>?' 3J_tia^ 4_4 __jJLlc^M 

jl jl 4j*A _luJI jl 4 JlLseJl ^j_c 4_Jtla3 JlLc £)_c) 

? $■ 

o ( lll^ 4 ( dJU J ^_tC ^ I 4 C__t (fa^J 1^1 4 < 3 ^ ,^>\ | 

4-<JLc4 VI |j' I i 312b p < aj L 3 UaJ I 

♦ (Racemization of the Amino Acids) 


3 _xj l_j_c-^ C_j 1 &J-A 4 jJLlcVI 

^_L5C_HI J_uoLlC. (J_C 


c-cp^ 4 jj_ 3_ujj-dJlj c-<jj^iSUI £j-a (j j^jj>ILu-11j 

dj- U L- L A I ^ C •*>' ^ 1 < << l_UJ I J—u2 1 _L*J I 4? <_(_J ^_y 

4^J_C^C_CJ (NH 2 ) JU^Ij fj (J—« 


4^1_Ja^L 4 (COOH) ^JLi_t_4i^Jj£Ul s> £y& 

Ll<u^JI L^Jj 4 «Lujjj£jjJu 4JI 41 Mil Mill ^Jl 

^L*J! 


V 4 j \ 3111 j Ull j__uLlc ^j_c lj_jjl La JS3 ^ 

4 L^j^- o-^-3-j 4_*JL ^ I (jric. 4 j 1J j L±». 1^ ^jjJLjIaj_i-uj 

* uS^ 3jJU9 j^l_cl ^-^3_SeJU 


s- ^ 

^J_c 3 jj-4^> j_& 4_peJl CjLuISUI J LL44--V1 j_j_u_uJ :L*jlj 


t^^_L3t_4_4iI(J 1 ^^Ja_cJl ^-J-Lt-U-tJ 1 J)^ l^> 


^pa^c^eJl (jl 4lujL5fcJl 4 -lc1aJ 1 CjL^I mh^VI 

^_luLujVI Cj 1 (till ) 4_tJu_c ,l ^l 

* ^ 

(4_ptJl CjLuISUI -il_iK^.1 4 _Lc (^IlII C;r ljJJj^Llt 

L u - l cj ^j^jj^UI 3j 3 Jj_a- 1 ^y°> CjIjjJI lJUjjH 

?■ ^ ^ ^ 

4_l^tJl CjLulSUl J Lt-ars. 1 4UjL_uJ jl 

<c ^ll (jSlSJI I il £SJj 4 lj J1 i_uJ LtJJ j3 L_<J jH3 

4-LUtTLcJ 1 0J_LO> Ij 1_3j ^ _0 4_jJu^C^l (j_^3J_CJ^Jl (jL-^ 

a» ^ 

l^jlj 3 c__<_u j3 3-i 1_c.1^ ^—£i 1J_ xJ 4 C_> 1_LijjjwlI I _c. 

^j_c _Ltijl jJl 4 43 j Ij C_jV J_*_cJ Lj-jU-cj 1_i_ijj3 


H O 

R — C — C — OH 

nh 2 


R R O 



C 


\ 


H H OH 


:(r-rv) jsLuJi 
























s- s- 

(J—^ 3J_£».^l _tj OjL_JU 4 4_r^Y (^>1 oil 

4 L^J^IbeJ (^Jl _II ( j r ^tJl ^jl£Jl |Q_lu> 4_4^L_ujJ 3 Lp* 

£> 

4_uLj£ jl 11 I_ lojjIj Cj^M_l^jlJI ^^sLuLil 4_uLd 

jl Lj^LitJl j_$j CjLiL^c. ‘La jljuiu CjLjj-*jh^JI j 

j, i nrti (jl _ luj .L^LSjI^ 

4_uLl4_j£ CjI &J ) <—iL_jjj_$JI 4_Lj_d 

ciJljjl JjLujJ 4 4_p. 4 -lL>. 4_Lj tlujl (3juL*_4 

4_uLj£ 4 4_j_H Ji^Ju l-jl±jJL ^ Ju_tpeJl I JJt> 

$■ 

- J[j j311 j| 4_*_a 4JLc.Laj 

jL^VI $ 4 k ciiJi ^]| U3_^l \*\j 

4_iiiw qj A a 4jIjj9 (J— 4 4jjLj J 3 3 j 

( j r £ 4lLj_^Jl L_j^L?eJl 4 ? j_A ^J jLstHj^ 4 da_ uj^IUJI 

t 4dL»lj^.j 4 4 j j£l ju U£ ^jL_ujVI ^.Ljj 4jlrtJl 

4 4j Lv j ^ U.j 4 4 JLcIj 4 4j Ij Jj3j 4 4Iu_4-^it_4lL j 4 &j-£- LtTu-Aj 
131^ <Ll& L>* 4^jL_ujVI 4 1 j^cVI o^ 


yj lW ^ 

(l)- 4 <—LT^ <—I'jdl! L-4 -UjJ o' *-P d9j 

^ ^ £• 

^_ ojLojI j3\ 4J 4_ jJLujojJIj 4_LLpaVI o— • ^J-o-se-l! 

I Jufc (j-^J 4 1 ^to Lj tiaj I j 4_peJ I 4_jIitJ I 41^> mi ) I ^_ddu 

^Jl^ (DNA) (^jjJJl o_4 ciJjjsej j3^?l 

4-La 4 jIj^ oj^SJu 4 (RNA) (jr _ujJl ^jjJJl q>k>^JI 
4_aj^Ul ljLJLujj-jJ 1 o—a 4 ^ ^ lJlJI 

LaIjM^ (J-d*l4 4_jreJl CjLul£l]l jl_ i_4oJ ^ 1 < \I 

4-L<.alt5L^J I ^JjlII _(_uJ V 4JJI_ 4^Jl 4 _J^LlLcJI 

CjLujjj^JI ciJjLsej 4_ui_d j > <>^"s o' 4juLl?e-a 

4 ^_i-40eJl o_a I 4 J 3-iJ_st_cJl o^La^?l ^_II_ 4_j-lTL^-qJl 

4js e_ (_aj^/l o—a Jl^Ij I_j >U. cdj_*j 4 _uLj^ Vj 

I J jL5t_a I ^ (S^tC Jjd-p 4 1^ LT Ll 4 V" oil 

O^^^' ^- La - ^ 

ol 4 _j _LoTtSLaJl _L*Jl j-dall_t-uj ciJ_Ij£ 

3j-^».VI ^ 4 £ I >^> 4 ^ VI di Ij oj' 4 J-3-d J <_u_jj 



.4-><-lluJ ^-41 4Jbl ljL^^JL>i_ 4 0" 4 ^-~>«-t.'uJI :(t —TV) (J5 LluJI 






















I C__cJ \->- (JJ—S 3 Juu_I 4_U_^JjILuJ I JlC. IJ 3t | 

05^3 (> _ 7 —jJI tjj-3_ojjkJlj _<_uJ! CjL_5jj^ <j_ 4 

Jic. Ij_3J I 1 ^ m j_ luTujj 14_uj jktJ I c 3 j UUI j I Jl>- 

; _caieJl _ loJI CjL>*jJ 4_Lj 4> ^ k 4 _jJLo* jjiLuJ I 

(_p.il t 2 JjljjJl 3jkj till I 1 C—.tTtSo L^_ll£j 

4 4kL^jjiLuJ I Jlc. Ij_3J I (j—^ ( *\ j Y ) ^ya 

^j-4 ^ Y , 1 ) <pk Il l-loj ^pllj 

( )A jl) £^_<3J3e_4J CjLa_Lt/jkJl CjI 

* 3 Jcv IjJ I 2 jj, m< t I1 4_dJtj I 

j,_t-^LutJlj CjLSjjlscJIj CjIjJ_II ^ju _i-uj : Llu-413* 

tLpLo^J jy5Z-u3 CjLi^J^JIj 

(j^l »<atlj Lfcjjie_ 4 -^j jl—i^eJl jljLL^jxII ^j_4 

dJLljJ 2 j^£UJI CjIj jJlj CjIjjjlseJIj 4 jjit^aJl dJLljJ SjjSIaJI 
♦ CjIjJlII dJJbJ 2jpL<aJl 3jL_<aJL! 4_JjVI CjLuJLIIj 4 ^jji jl^JI 
4jpl Lt/lj 4 HaL 4JL1I j_l_ojj CjI jL^seJl ^4 J£j 

J Llj^J I ^-l.h-uj i J j j dJJ jJ 4 4j 2 lit] I 4H2 j jkj 

sjj ^ 

£j 4J 4 J-J-l_<_uJ £j4 1j< 4 ^Jj£Ul (jljJi]l 

I J jL?t_4 l 4 ^ 4(p3j^l^ 4-Ha Ij L^-t-ti] I (_P Lj 4 t-Li-UJ 

La]U -= >j 1 —lj 

Jc?jt s dL>J t 22 - 

j. y ^ < ,<> / S'* 

\^\ :^\_4_tiVl] s,jr\U]i L^=>J^/Uajlj 

*[^A ; o^>] ^<31 r^}j 

& 

Jj^jl lil^ J_L5eJl _Loi^ ^Jl^ 3 jL_l 3^I Cj^kwJ 

:4_<a_ lu\ clijLu I_ Ijj ^jj£UI ^jlj_3JI 4 Ac 

^ 0'^' Cji b&t jJ ^ 
1?.^ JiSf/T Jjfcj is 

4 . __ ^ ^ ^ //* ^ 


^_^Jk (^^ILseJ |Ajl ^J_4 Jl>w|jJ| -ijkJl Ju-g-^» ^jl Luk. 

• « k , ^ tl 4 _lL>. ^j^JLs 4^4 

0 » ^ 

Lfcjk^j) L^litll 4 >JlA £)_4 4_jJL>. JS q^Iu 
cl)- 4 Uir^- 4 Uir^- 4 (Y 4 ) cl)- 4 (>k-J-Jl clh 4 ^ 

IP 

4 2jJjJ(Jl (j^J_4^tJl J 4 CjLlU jjkl J 4 4 L 4 JI (J-^ <—jIjjj^ 
/4**<1 /^bj^tlJ 4diljJ llA^jj^UIj 4 ^ miIIj 4(jjJfcjJlj 

cjLi^j-4-II (^j-A dJLI 3 j-ic-j 4 (cjLlJjjJISLlI^I ) JjL^SIIIj 

3 J JL3C-4 L-JUU±JLJ L_4jjij (^pJl 2j^_JaJt]l 2 jj />>♦!! 

( 4^JL>iJ ) (JJi£ ) Lai »4_j_rtJl 4-ilitjl 3 j^j_<iIL<a CjLL^ 

^ UJ £■ ^ 

* I Jlj_3ju 4l5tJl 4_jlit]l 4-1 I J«^l (J -4L J- 5 J-^J 

CjLlLi _t-^aJl JJi^t_4a JJic. ^.k 3ljiJl 4 >JlA 

oL» n^itl 4 >jla jjlc juu ci^v 4 (Chromosomes) 

9-9- ^ & * 

**Lp^l ^l^al (J^J kjL?t>a ^Lalc. 

^S J_j_3juJI 2 _jj^LlLc CjLu_ u±>- CakiLl _4^jl 

^^jjjJI (^jjJJl ^j—^^sti] CjLalktJ 4 ^L(_l!I 

2_LjjJL>w cJi_jLa] 4_5 _lA (jj k _ckVI _ Lc 

jjU? sjj V 4 (Double Helix) c_^JkJI 2 _^jjJ^j 
4Jjk j_JLuj 4j, "oj'oll (l)— 4 U^rl^- 4 cl) -4 ( Y ) _ks 

^ j> 

CjLjjlj_ 4 -^aJl liL_b 4 I 4_jIj^ S lil^ 

U, J! 

{"it 4^. Ml til ^-4 ^L>. 1^ |Q_UD» 3 Jl^J>^_ 4 -I I 

Jj-k tk uj^ILc (_^Jk JU^J L^Jjk 4 1^ jlJ ^ej 

4jIj-<2J 4>^ >.\ 4 ? 411 ^ 4^j<<4 m<II^ d^a 4^1 m< 4 H 

*CjI j-^Jl CjI j. miT ^j^-iLa ^_LLu-<a^J 4kaJl 


^yd J J_*j p “>* * CjLjJlj _4-^Jl _ 4 J_j 

^ LxiL 4_J^k CjI Jl>wJ ^Jl 3 j_ j_ 3 _ 4 -J! CjLa^Ljt]l 

oLa_ u 2 > (JT —£i ( j^_l!l 4 (Genes) ljLjjj^J! 

^ (d 3<JJ 4^>J_(_o^. L^liw l_^]_4-^tJ (^JlII (^5t]l ^) 2 klll 

cak-jj) oLuaJL-oJI ^j -4 jjlc. ^1^ (Gene) kjjj^a 

LjIjL-JjJJI ^_UJL _*J ((^JJ_Ul ^o^e-ll _ tju 

cl )— 4 cl ) -4 ^ ^ ^ cjj ^" 1 $ L (Nucleotides) 




























CjIujjjjuJI £j~a LfcjjJu _ lLj CjI£jIj£L]Ij 

i^JLSS. _ LLii\ SJjlutlLcJl Cj1ujjuj_uJIj 4Jut_iJl 4 _l>j_cJI 

<j_c j jl_c L$Jjs- jj jl_j C7 _III 3j j—!l 3 Ijj ^ 

♦ 4-jc^.luJI 4_J Lt-oi I cj LjjjJSL! ^ I 

4 0j jj^_c Jjj>. 4_JjJLc 4 _£ju>* (jJj^J^I (jJjstlu 
jj <_u_c £ j-a J 3" Hjj 4 3 1 j UI Jj 4 _jj I Jlc 4_£jj>*j 

4j 3 Lkj I j I wLk2_42 -s ciJJ Jj 1 I i^^-i—u±A I 4j0 Us 

* L^j I jl jL^iuVI I jl^J 5_4j^UI 


(jjjJLc £j-a ^j_ujI ^jst^tJI ^JLj 3j jJl 3ljuj 
^jj-ilc ( ) 0 ) —c Jjvlj u ~~^J j T l^- lU JI (J—^ U5t^ 
olujJJjuJl (J_C JJlC. L_< _ u. Dw 4 j T l^- lL JI (JJjJLc 

3j jJl ^_sts* jJLuj 4 1_3jj_j>j_cJI CjI_jjjujjjJIj 

4 1 <J_C (JJ A A ( ) 4 4 ) £)-C UjU*. ( _ ^) 

£j-cuse_c q-A '/W , \ o ) L^J Ijj 3j jJl <Uj£ jSjJjj 

(J_l 3JI ^j_c Jl>Jjj jjjuSLWI 4JL£ j Jl3jj 4 (3j jJl 4JL£ 
jjjjjjiJlj (jj-JjjwJl £)—a J£j ♦ ( jj_ujj-x]l ^ 

4 ( 43JK j£j-C Jj->- ^1 ) 4-UU2J Jj->- J J JU JJjIiSLj^lj 

£■ 

1 mi nj ♦ c 3 1VTi Vj l-3_u9jjj V 4_jJjJLc 4_£jj>. (J7 —^ 

XsjIjju 1^ />>♦* CjIjJ _II -}L_3tjl ^yC. CjL-jjjuscJI 

4j usL>. 3j jJl J_j>*lj ^ 3 jjj I^ tj 4 3 jjLj_cj£ 

4£jj?cJI dUi 4u_iuj) 4 jI J J[j_j>. ^JJLjl (jljJjJl 

I JJb ♦ ( Lfcjjj?e_c Jj_:v L^jIjjJ j3sj^L1 4_jJjJLcJI 

(^jJI) 3lj_Ul (^jIjlJI (^jjscJI ^Jl^ 4^1_ 

4 ^^<<0 Mill 1 I ^ 4 ~v- 4 t miJ 

I 4 ] 4 4^LLaJl (j—^ 4JK 4-3_^jjj3iSl]^l 

^jjLa JSLIj 4 4jjI Jl4 4jjIj 4_jJjJLc 4 ^j^ 

. d£jj>* 4^LL> £j-a \g\~>*\ Lc ^_u^jj?eJl 


^jl_L^Jl J^_3 c_uj (_^-II ^J^^lil ^)l^-^Jl 1 Mil dUj£ 

♦ ^jjjLlII £jjA ^1 j^>-l 4^ 4lJ 

JulC ^-L-Lt-aTlJ J Ll?cJ I Ju JI J Li Ij 1 ( \ A : ^5tj I ) 

— ^ _t_aJl 4 JJI ^j-4 4_JLc.J Lu_u ij^-~ -5jl-i 4_J_UJ 4 JJI 

♦ ^ L t Lu_u ^ o^^juLi a L>- U£" 

ciJjjstHj I_ 4 3 JocLfc _ j£ Cu _(_u_lI JLlscJIj 

I_Jajl C;r £oJlj 4 tor I_ iAI 1L Ij_uL^ 

9-9- t> *■ 

4_L^ L_u^ lr I (^-II 3 m I yA ^JL4^UL Lt-f-u 1^) 

9- 

4jj-juJI (J-cl ^c. Jjl3jj 4 4_jJL>J jJl (^ 5 ^ 4 3h^ ^ 

Jl^^?I 4jj-suJI J_cl ^c. C-tla_ uuJ Lc- 1^ 4 4_L>.jL?eJl 

^-U I L—j. _ LLLS^ 1 (jr I [ CxJl3j J I 4 JI_jLSti I ^J_C 

^jl5cj I 11 ^L3jjVI I JlA j^c3_ ujjj 4 j)3Ut | 

^LLaj _c J_cl£Ulj J jjaeJLl 4 _ jJL>.I jJl CjI JI JlJLc^I 

4^0 II L^^JlII C-<J3CJ Ji^>.J-cJl) 4 3» fAtl 

Jl>wIjj 4 J_i5cJl 4 _£jj>* <—3-..4^33 J_ jlLl>.j 4 (u— 

^ yj 

j-^La j 4 L^SKJJ Ju ( 4IL>.) 4jju 4u juuJ I J_c I 

j-La uj ^ic. 4 i^Jlc CJ il^ (_P-Il ^Jlj^^l 

JJJUJ 4 C_Ul_^C_4_u_lI J^c £_C JLlScJIj ♦ ( j3^J^?I 

^ L^c (^J^KJJ 4 lAj^C-C UjljjJ 

3j ^ (S> i^Jt> Cjl^JLStJl OJJt (JjtJj 4^J«C Mill lufcjl Jlc 
4^.HaJlj 3jLut]lu jjJlitjl 4 JJ rA3eJl JJ-4-^ £j-a 
♦ J^_3e_4_4iJ 1^ JlI 1^ ^-j-h-cllI Ij 

^j-A JLlscJI (JJ ^vl ^JjSUl jlj_3JI CjJlscuj 

4 Jj_Lt< C-.4-U I jij L^u I jJ I 4 3 \~ 4- a J_c-^-J jia-U J Jl>. 

4-t-Lt-UjJ I jJ lut-C- l i 4-U.u L-O^l ^jljJ^I ^jljJ^I 4>Juij 

^ UJ 

4 4_j _JojVI 3j_i_3Jt jjit_us 4 _j_3_lIj (jLiseiJ 4_ijSLcJl 

^j_c LfcjjJj jj_iu III (jA tol l (j—^ jj^3j CJ7 —HJI 
cPJ' 4CjIj jJl (j_c jjSJu ( j 7 3JIj 4 L^jL^j^j j_t-^Lutil 

^ UJ 

^_uj lu c^juuj 4 3 JI_c-U 4 _jJjVI CjI_I_lUI (J_c (jj^3 

♦ (ljIu jjJISLf^f Ij ljISjIjSIII) 

































:(o — YV) (JSLtalI 


YM 




JljuL dUi jlij 4J g^uia^wj 

l^Sj ii> d 35 ' 4 ' 

3 grt * j&t ^X3S\ i^j 

J> f"' ^ z' / i-" > >> ^ ^ -> z'/'V // 

< 3 £>^ ^ J^jpj < 3 * aSoU 1 j 

* < s>' ^ \ s* »*' m<' '\/ 

JodJu j&j 4Aii <j£ ^ • J pJbj ^j -4 V-^-j 

4 / v 

<Jwi\ 


<uV i ^ «uti jb^yi 4 -^ji ^4 

: A+Jj£2l 

dilj_ uo\ Lie. ua» 4 j! Liu <lL) t 4_<t»*J (_y$ 

3 LpeJl d<j?tJ dJ li 4dLJaj.Ue.eil ^uu (_uJ 

* ji # 

LJj>. e cj!j u^VI djul£u I Jl J^l L^j V 1 


UJ 4 - 4 

dJLJi l£*^J 4^1 LJJI jl <_Ji_J9jj CjuA UJjuj 

4 J^jlII (J—« (J^ (J—^ CjIjJ— 3 J_Laju 1[ 

s Jl ' & 

4^jJJI _5eJj i3jLul]Ij 4jUjuJlj 4j£JauJlj 

^Jl ^-dt-t-U I I jl 4 1 (jl Ml 1^1 JuLjJ ^jj 4 ^ Le^U-t-U ^ lj 

dJaj p ISuj jjfc j 4J^j _4 Jjj*. jJ I 1 a j_j_<^. 

<■ n lH ">■ 4juse loJIj dtuJJlj 4j aeuseJlj JuuseJl :Ju>Jj 

4 i^yj i jl-^j ij (^j—u Liu ij ^ i ♦ u t1 £j e ^j^j 4 <—) i —j iju^ej i 
L-j£ IjSJ ^ J SUli IJ 4 £ Lei IJ e Ij IJ J Lliti IJ < 1 I jui IJ 

dLsjJUeuJI jjuus J)-e dJLI J ju£j 4^j_3tlilj ^j*LA _loJIj 

£j-a dL £j :vj 4 4_c.j^u^eua (jjSLjl d >. ^J| 

. 4_d Lc j 4_d 

Jj_4-^jJl 4_i _ r m7\ ^ tl <-^jl _*_eil dl Ju 

^-e-UJl ^Jl3jJI ^j-ej L^JLe ^JlA ^j_e 

(jlj _ 3J! _ UJJ 4_ LLLJUk J (^ jJl ^ / 3" t lj 

^ yj 

4ulu jUjulII culuSUl I Jl^J J^ mij Le-ei L^uJ^ 3jLi^?lu 

J, 4- 

4 JUI j_A (Jj 4 4uj_ lIu 4_c.U _tzj <jl ^>^-<U V 


JSu 4_Ls_uj^c 4_sliaJl ^j-e CjIu^j _(_u^a 

4_uUr 1 M 4ujljujfeVlj 4 jjuI jJl ^ya 

£■ 

(Jj1\ 4j^u^I 4_CjlujjJlSli^l 4_4^Lc. 4 jn.^j 

uj ^ 

<—iljJ_U 4ujl jdfcVI 4 ^jj^JI 1_cl . L^J^IbeJ 

^Jl 4 dt^tj 4uuiVlu j 1 m t <r<4 4 ^^juaeJl 

♦ ^(^juaeJlu £.1 j-e^*- dx^tj Suufu! 4 ^»^U> 

3jj-Lu-eil 4 _l 1_4-^JI jel_<_40*VI CjIjJlII L_ujuj 

^j_4 j_ <3:d>u4 4 —llu JjJcA JlS:_u> I 

♦ 4 uLe^lii dil t^j^eil (^)“^ c 4 j— 4-^IIaJI 

4u^£Leil djIjjJl iLeLeJ 3 JucLn. dz-t-o-ii diluJjuseJlj 

4^ju>w 1 _ $y dJjLStlu aLj^l ciUj^ , j_i*3 U 

4_uju^ jl 4_Lel^ 4ujj?tJ 1_clj 4 4_j^uVI Jj_>. 3 Jj3e 

CjI_jjjuSU^M dJj_5tluj 4 1_jl J_3_4 l_« _i_t£>- 

_4-4^Hll _c. 4JjJ_(_u_ei! 

*4lel^ 4ujj?tJ 


^ 4 

4uJjVI diLeu l^scJI ^jl b 4 dl (J— 4 Id^LLaul 

ju^j djljJ Ilj 4 3jJ II J J 3jl cJL! 

Ji^l J 3 JU^J djl—jUjuaeJlj 4 dil_SjjuseJl J_u>^l J 

Lajj_ us c rtl" V oj 3 jLeilj 4 3 jLeii 4u^Sleil djlu^j^eJl 

4 4_jreJl d)l I51SJI jL_4_40*l J_u>^I J dJ j selu 

JjlIj 4diljLe^e-!l J_^-1J ^ tVi \ a diljjjlu 

. 4 JJ 1^1$ diLulSUl ^_j_u_u 3 3j^ 3j j <y~> dJJ J 

jujdj ^c. I mi n 4 j^ 3jJfcUi Jlc.jJI dJLJj^ 

1 Jufcj 4 1 ^ m I_e-d 4 4 ? 1" V o 11 4__u lu j. £\ 11 ds Lcrt_tluJ I 

djLuJL!l ^L3 jJI jj_ {j-A 3jj_ us jJb ^j^SUl jjj-3lil 

4>jJ_Lej 4dLL> ^j—e 4JLe^t3 I_eJ 3jl_dJ 4 _jJjVI 

9- ~ 

CjIj_ us\ ^Jj£Ljl (jlj_3JI l_ 3_Jdj ♦CjLuJu J ^j_e 

ji ^ 

Jue^-J 3 JI_ lc.j J_j_ 4 JJ ^_ju _i-uj L^ulu JlCjJI 























4_<aju 4_Ll _ ujVI 4_caj 

£)l LjI^£.J j^—p*. <Qaj jLc^eJlj 

♦ c 3-pjL*jt C_JJ 4ll J_<^5tJl 


3j_pJL al a\" ^jJl ^jlitJl Jj_ ujjJJ J ^ mijj ijjJlitJl 

jl=lk 4 _jlj <ul_c<jjljj 

Jj ^ 

4_L! jLS-SfcJL^ Cjljl o Mill j_JU. J_±3 (J—^ 



.^JLju 4jb jLuJI ^lcuJ :(l—TV) J-^lLT t 















Lr^is ^jbl Jj—aj <^-JI J- 4 L-gJLx5 Uj 4_jVl £JL£ Ljj t^^tt 

jJI ( j-4 LuJJ tj)j-A IjJ3o! ^jJJlD Jl$l> 1-4 Lj J.S 3>J ^ 4-4^ 3 JOJ i^ULu/j^ 

3^ ^j-4 dj^ ^J LLxl t JJa! L*jj 4jbla LL 4 ] Lai ^j-4j j^SLJLxS ^j-4 ljIHSU I I^Jjl 

L>jJLj 4 4JL4 Vj <—<-uu Ijl^j 9a_0is {jjth-4 LJUlc I Lj^fLaj ^j- 4 

jUaSsJ I 4 ItaJ Ui 4_4 Lull I j>^_J 4Jb! JLu& 4 IJ-av jjld ^A> : 4—1 ci&Lidl ill t Jll ^4 -jJLc 

9 La 3 jSj^W 3 


nr 






12 LjVI ^ 2 Lj*Jbd | VV jJ I <>» 


*•>>*)' J^-J jptfjij 

^j(J ^ I /♦ I \ ^_(_u_4 I OjL^I 1 3 - 

^jljJLlI (j—^ 4 j^Lj _uJ 

:fj|§ 14 ^ JjJjj ^ ^jj^LII 

c43\ 4 p, IJxif Si? ££ JSi ^ .< 

♦ [“\0 tSjJLJl] ^ 6 \£lP Liiis 

-Xjc-j _/>jLi-^j • ,r 

[V :3j5UI] 

d .^3 ^ wJld d££, [yf~ L« ^ y*^ <p> ♦ ^ 

/f __ X 

*[m :i_alj^Vl] ^ 


*_uJu ^1 4_u 


jLuJllII (j—^ 3-ijJLllj 


^To-uu j i (Order Primates) CjL lxmj£ jJI 4_uj ^1 


CjLa_ u£^]\ QJ, _4J CL 9 ~^_ '-4 JI p A _4jll j 


0jLJUl ^1 




♦ ^asK 4 __] q 3 * 3 


JJ^U 0J_ ‘ <<* *\ J 


0 JL*J 


jl & s-J Lj _Sfg ^CiC's 


Jj_^J Aj ^ O^a) ' ^14 tlj—j] 

^JLc. ^ 1^ 4_j3»tI ^_ili^ ^ If Jl3 ^_ &j ) 4_1jI 

^jj ljt £> Ijjl^i (jjjlII (^j_u_4jj^n iSj—£ o—* 

:4J^j ♦j^jlJiwj 3 Jjj 9 4_Lll ^. 4 ^_ u ± jqj & ^ciu_<-tJl 

?- /f V 

d^LLaJl Jl^^c ^4Jl4^jI£j :^l A O' JU£>J y 

^ ^ ii 

jLp*I 3j-C-J <t lj , 4 j ciJj^ l3 I j I 4 4JL11 

4J^ 4^1j l u 3 jLulIIj 4JJI 

^jl :^ 1 jlj ^ ^ c J h - : A^jT 

1 (_j^ k> 1-J l^w<3 ^_cy ^4i-^J ^_U_t) 

.^jnliMotl (J^eJI (Jjjla ^^>c. (jjjjp La JlujIj 

nt 
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4 "^^ 4 JJI 4l1jLlIjJ _t_u_$Jl £jjjjj 4 <"i 11 j 0 _ LU ^-J 4 jj-*-fTaJlj 4^_ 7 £3JIj ^l£jJl 


rvr 

















4_sVI C-t-uljJlj 4_j|_LiitJlj .^..^) 4 J 2 IJI ^j_lu>j 4^j*j_ij9jjj 4j1_j_uI 4^jjl 4J 4<l^t_u_ luj ^ylc 4_ajl Jl<JIj 

<—3jLuaJl 4 jILuI La jjfcj 41 gK J_Uil 4_c Lap 4 U Mi ll ^^yic. 4 _<uLjJI J-^U! CjLI j>-t—tTaJ 4 4_uljJi]l 

♦ 1 jJVJ-4 4-Lltll£LqJ I 

£■ £■ 

4 4_c.L^?eJl 4 jJjJ_ llla 1 ^y°) CjLVI C_j 1_cU> jjyb ^jIljju ^cVI £pa 4 _aI 4_4_ujjj JjseJJl d\]j£ *i — V 

(_yjfc C_jVL* _uJl ^yA ^yl(jl j .j_ullil I 4 ] jHjjJU U-t3 jl jpe_ loJI jl jl_pseJl LkL^L>- (_yJ-lJ (_p-^ 

^ ^ ^ 

jjuajJ 4 L^cjua_uj L^jjjj (j-«J L^.i.9 ^1_ 2li\ 4_jj_p*j j Lfc J^M (j-«J 4 1 gK CjIj _oil!! ^j-4 J£L ^yllJ 1 

♦ (JjjLlU £.LLuj 4_l3 4JL1I J-Stp (jljJVI 4 ^ h ^ ^ 11 4 _j 1 jJLtl <jjJi ~CjljJuS yA 4 JLII Lu — 

4 I 4 J 1 C.J 4 JjscJJI J < ‘*r :c_jIj _uJl I Jufc J ^ ~«jj .^^jseJlj C-uuLJL 4 _<Uj£UI 4_}^l <_y3 c-jLLiitil Ll& 

♦ CjLjSuaJl £j-A dJJi j^cj 4 0j*_pj JjscJJI ^_ujJ 4 ( 04 1 Jlcj Jj5cJJI q 4 , 0 ) j*j£LjlIIj 4^3 m<!1j 4CjI£UUJ1 

IP IP ^ ^ 

^j-4 4_4 SjLLc ^pL J 6 L> *J *l£J— 3 (JJ^p _tiaA JjseJJl J t «r <jl 4.ua-L»JI CjI _uiljjJl C-Jl-uI Ju9j 

uj ^ 

JuJljlII ^^Lc* (_ 7 ^J 4 Cj L>*jJjjJ I j ^jj stJl ^1 jjI 4 a h ^ a ju^Laj 4 Cj 1 lu jju_<ij I j CjLj»L_<ij! j U^pSLJl 

g ^ 5. 

♦ (jjj. M<»tl Vl_ 4 4 ? ni^l 4 ? joij 4 1^. 1/a 4 jL^jJI ^_y^J 

( JT jj! jiLxJLj 14 jr 3l_.p* Ljj^j V Cjj 1 jlj^-bVL Cjj iK'tfW C* n 3jl_ lLV I ♦ 0 

(cj^_ijJI ) 4_jL C-4-l.l! 1 I j_& lJj _.4_x£ 4_4^LrtJl <• \ (jPP L? _^ 

CjL^Lola 1^1 4 ^ 4 ?" (3^Jj 4 3 J_tllJlj 4^jJl 4 _u^Lu_^ 4jj.jjj>w 4^.j^5e-4 LaJl 4 jLu ^yJLc. ^jU <j 

jl 4_4_U»LJ! ^IjjJI jl jl (J- 4 ct_2j ^jJl (^-iLaJl 4 _jLuj £j-a lJl* _Jaj L<^c 44_u_u 

CLuL.il\ I Jl^J ^_c.LaIp^^l ^LuJl (Cj^ j >11 ^(j J^ <JJ ♦ 4_<apL^_<aJI CjLil^ptJl 

I «\ !j 4 4>J_i-ap 4Jtt2j ciJJij 4 L^jI _Jjpe_4-J 1_L^ c ' 4 -j^ ^—u^2l! (^JlII 

^jLu_l!I c kjt _tiaj La-4 j .>. I ^_^__4iaju _Lt/jluaj Jl^ jL* _LfcjL*_uo 

(jlj_SJI (J-j_ t-uj 4^jj_(IojlI! ^jj^Jl l^jju JpLLseJl DJJby ♦Cjj_iS1IaJI t"/ jjt (_yC.LaIp*^M 

.4JJI c_jL^ ^y^ «LLu 4-L<a-lc Bjpejua Jlju Lj^ j, m<t 4jujI ^j_4 L^jJ!^ BjLi^L 
C^Jjl ^_CJ LLIjIIjI 1_^C.jHuJJ 4 1_UJ ^Ltiwl 4 _CJlLIj 4jj_ uu\ £yA 4? jj>-L 1_ A j__aiHitJ 4_jL_J jJl ^jl J—^J- 




:jl^ 


>< > 


**-* >>£*' . / ’ 


olj ^ : 3_ : ! eju ^^ j j > »ntL ^jj£l]l ^jlj_ hJI j_ xc. LdJjJj 4 L^jL?c _t-^l 

«4 />, > X „ C S 'f V 

^yjl L^jajlsjj>. 4.L1_ ujjj 4-j-ilj_HuJt 4 J 4J>UI 4jL jJl 4L-X4 1 a lT 3 ^ 

(^jj JlI I Lfcj L^jn. ^_yj I 4J_ ujjj 4 >LlUj 4 JIL 4 J 3 I c^L- 4 ^ i4 4 3j_UJ 1_L4 ^a _ ft ji Lkjl^v 

.JU. (_^U *^ qjlluj\ tZ^uu L l c 























CjLjjJu^Ij 4_<j_J 0 L 4 JI jul_ £j-a IJ Jlc. 4_j1c. Jj-3j 4_jJjJ_<jJI 4jL jJl 4 ill_uo ^LlLJI I i[ Let 

d\]j£ 3 JjJuia <jt jj (jr £i 4_Lu_<jjj 4_o no ^ ^uj 43 JjJuuj <j !jj (jt £i 4 i^T< glj ^jLseJl 4_u ju£ 4 L$j L*J 
: Luj JjJL 4_ ^jj£UI 4uS/l cj _<j 3 iw ciJJ jJj 41 Jul 0 jL3Ju_ ljj I ^j£Lu t ^ jJl 4Jl_ kjjIj 

jl 4 jIj-lL ^yA L_t_ lL <_iLjJl 4 -lL<-u ^jJI <_IjJ_t-u-^Jl jj* LlA l-JLLJIj ^ -^3 

£■ 

p Ijl 4 ^jL_uj^I c-jj' i «<jtl $\j luJ i z^.uA] l-JL-oJI c_jL jJl j_& <-ujJLL_<jJ I j 4 4-4 LlL 

J, ^ 

M 4 4_jL 4 4 (III) 1_<Q ^L>.J_lUjl (^jC, 4 \ (JJjJ^ ^jC, 4 JJI ^JjJ O"^ Jj-l^-3-j1 (jjjjl jl 

♦ 4_Lj \£ 4j L J JJL. (J-ojJj 4 3 Jl*. I j 4_pw 4 _jJL>. <jJL>. (J-C- 
_ujj i £y*j coaJI ^jj-UI 3jJwIil^J! jj 3 »11 4_> mTtSLqJl ^jJL*Jl L^-lH ^jL3j^JI ojjt 

gj ^ 

* Ll». Ijuscjuj I j-a! Juu L^J ^Jj^Ljl ^jlj-Ul 

4_4-^jjl_l!I j.L'*. Ji£jj L ljL'%. Juil jjfc Ljj 4 L^lsu*. Lj^ 4_4^jjl_l!L ^IjJLlI Jj_$JI ^ ♦ V 

£• £ IP £ ^ £ £■ 

4 (^y&' }-A ^0 4_Ls Lei I ^ ^ Lfcj^ J (jj_i Lb J_>-j 4_t-^jjtjJ ^_(jl L_l^j! jS JJJ 4^^Ij-4^1 -Xj Jl* ^J_<2J 

^1 1^44 v^_t 4 _Bj-A_ 4 ^jl J ^_<J I / 4 * < 11 ^JLftJ 4-> jL5t-t < ^ ^_Aj 

4jL jjj-*J I 4 _jLSUI I jL^J J ^ M(J 4 L&lH 3jl lIj^L ^jl J-3JI (J-Lt-tjJ ♦^jJj Mlttlj J, Mir J_UjLJI ^JJJj-3jl 

.jlUJI 4 L 1 

4 J^SCJLA 4_J_(_(luJ J_iuJLjJt -iljJStil 4 ^_l^j C-tAjJl ^JJ ^-Ajj_i£ ^yc ^LJl ^jj_> ^jlj-3Jl 4 _lj _cuJ ^ *A 

£y& Jlju 4jjLc. jIjlscJI CjIjjjjv ^jj5cj VxS LjLjj LjIjX. jjj_3JI £j-a j_*_ujJI ^jjJtJ ciJLIij 

JJL C. J C-jlj ujI dJJi Juu ciJjJ3tJJ 4 4 -xJLJ! 3j ca 2 tJl J i^>~( I CjIj- 4J 3 JLC. LbJlLw 

^ UJ 

Ijj-^c. jJl j-lo-lI I £j-U Mj Cjl) LlLieJ jJj 4 ^jjj^LlII C_j I j (IlC. L^JLc Jl>.!jJ! jljuaeJl 

C.uu d_U J^j 4 1j_3j_<u (jl Juu ^j_Jl j_ <j_ju ^HJ! ^juj^LJI CJ. _^jj LluI J^£. 

^j-4 Jl>-^ ^j£u 4u^/ 11 JU^UUJ 1.4-1 1...U.UJ J, Ml ( < ^jJI jlji?eJL 4_u_tiuiiJ! (jl£U 4 4_c. 1_4_4ill ^4J^^L_t/ 

. 4 ? Juu iij 1 a JJJ-3J Vj 4 jJ I £yaj dJJ J jj_t^aj 4_u ISLc I (jJLeJ I 

4 4_3jI j_ uj £j-a ^jJzj jJl CJjILujJl ^jUjI j-jJL lLuljJ! 4-LjtcJ jj 1 311 £yA ^jj-^Jl ^jjjw 4_u_tluj 4 lLLSjS * \ 

Jlc. JiLeJl I IxJt ^_mi (J 4 4_bl_3_ lL (—3_5JL>w ( 3 jjLcJI ) 4_3jj _jJl JlJL*- Jj^tlu C-t-cv 

jj_l 3JI ^jl-3 tlul LjL^J 4_j Ju 4 Jl^I jJl Cj—^jJI JJ>Ll! 1 (j—^ ^ (j[ (^> 7 ^^LJL (j-JIj!j-3J! 

.3j^J 4-jlj.L ^Ij 4-jIjulIujIj Jtjjfc j ^-Ajju^ ^J_4J ^jj>LJI CjILjj ^j_<jJI C-tAJJ 4 

^_ 4 _uL l^juu Lj 1 4 < 4 jj 4 4jI J ) ma CxJtJ c—tAitJl J^L Cjlj-itiseJl J Jlc. 3jLi^?l ♦ ) * 




















l (4_dsjJi]l ) jl (4_dsj^M) 1 ^ < aj i ( ^dLHl ) jl (c 


jIjj^Lj jl CjIjSL) 


Cjl^tldssJl £yA Lk^_LC.^ i ((jia_u^l JaUI) jl ( C ( mi 'TeJ I ^J_^J (JjjJ-uj )j 4 | ^-o^l—dtJl 

U-J t L^Jl 3 jL_lI/VL) ^jj£UI (jljJi]l _ uuj .£ Juu (jjjJi] 

♦ 4jjdoJ 4 -C.Lu^ (jl ^ 4 _j1_j 4J J ^ mij 

4_j i 4_u 4 jla Ij_il£ (J-^J ^__uj 4_t_uj 4_Lll Ji_lc. ^.L. (^£jJ t-uJlj ^j-$Jl ) JljH 3jl luV I . I l 

^ I ^jsc_H I £^JLLs (j-^ 0 I ^ 1 r £^_3e_(j 4 mi »14_».^J 3^JL>. 4_tiL^_<-£D 3 J Lc ( ^ 4 ^ ^ 

9- °* 

4^ 1^^ 1^ _dj^ (j-^ _tluSo l (3tj^ dJ 1^ £d Ls I <. 3t << o M<11 

(J^£uls jSj * 4_JLc. 4_ul JlC 4_<mS 4 J 3 I d_Hl jJL* c_jl j lu 4j_ufc ^JLc. c_jjd 2 ijj £ L$Jl ( j r £ c_jl ju jl i 3jdL \-la 

4j 3&_UJ jl 4 1 s>y <<\ "\ 4_l^jL?eJl 4j3tla_ ujI Ujl i I j*J CjLuJJ 4_ul jL*Jl 3jl_ >^*W jJJ 4 j 5&_UJ (^J-$Jl J 

3 jddv JlLc CjIjLuJI 4_u! JiiJl 3 j1_4^jlJI ^j^sl .^i ^.Ic ^jIljju ^HJl Cj! j-tla^eJl L^jjLstJ 

♦ l^jl i Cjlj^fa^eJl dJUt ^j_4j 4^j_^Jl 

^_<J I £ ^ ^^_lL^J 1 4 ^ I ^ ^ I 1 ^ i <* JI ^ ^-t-u L ( £l^^Jt-<iJ I LkJ I ^ ^ ^ 4 ^ I ^ l_41 

^JLc. j-lLsJ! c^ mIoI £jj* Jlju (^ jJ! L^j?eJ JLLa_4^j 4 4 J-luJI ^ys> 3 J Jl^c ^_<_4jl 

.JMIsVI 

l_^_t£ Lu 4_pL jJJI CjIj I £jju 4_j^ t I dJU I ) J ((J-<J-II ) j-A45eJIj 

Lr^J (^jJL-aJl ) 4_u!^ptJl CjLlUJj^lII ^_XJJ 4 (^cil ) 4-1IU-4 4d_>ljJ tliJJ CjLj^ UJ ^yA 

* Lt-uJ Mi 4 JL 3 1^ 4_u I *XC. 4_l>» o ^JSLtluJ ^3-LaJ Ij I I I 4 1 o (<o ^ Uj^luJ 1^ dj LjLjj^^-jJ I 4 4 ? ^v» I 

4*jJI _HI L^__dsjx.j 4 4_j _LuTtSLJI ^jIaJI ^JLc. cjI jL5t3_tai^JI LI_d^HI 4 ?jla ^jl^ 

^ ^ 9- 9- ** 9- 

q-a Jl>*^ L>^ 4jV t4jjddj 4 -C.Lll^ (jl (j^-^ V 4 jL ^jj£UI (jlj^3JLI 3 JlaLIoJI jj_4S^?I 4_uJjl!I 
.4>Jlju 3 JuJlc. (jjjJi] 4 ( _ 7 ^.jJI (j-^j 4 _l$JL*JI ^L^JI 4>JlA Jldu ^L<JI (jlitJl 

I ^ull 4 JjljHI Laj^ij ^jJIj ^oLLdHIj J^_3JIj jljjseJIj (jLbjlHI ^\£ (jl jlj^L ♦) Y 

9 jLdlj 4^-L4 ^>Ia1] LL3£. ^j- 4S ^1_dj £j_A (jr^- _(-UJ ^1 4_LII ju^ (J-A 4 4_4 ^j9j (JJ^.J^ (jr^- 

jljjseJIj * jLsl£ IS I L_^jJLc Ij^jjuc LoLk (J5$j jS ^LUil (jlSjIHIj 3 4^i5tJl_u^JU 

4(jUL^I cS^Lj jJl3j 4JbSL) 4 £_5j~4 jldajJL^ lJsJI Juj3 4j>*I_(_u_a (jr LaJu 4 _jIj_ujI dJj^tlu 

L^jLL^c. jLsl^ l-ij_> Jjj3c_iS 4CjLc.jjj^JI 4jjj jdS Jl^IjJI j^Hl 4_Jj_ lHI I JlA JlLc 

^ u> 

*^) l_:"-tll)^l^ 4_tdliu I ^J < > Lt_4-11^ ^ L& j j I <L>- J IS Lluj%- fj I ^ 4 11 




















CjLlIlu.4 q-A jl <U&Lj 4 ^jl^_L3eJlj ^jLaJ^I £yA J£ £.La Jl] 4_i!LLa 3j-llL>. 4 (j-<a-3Jl ) Lai 

4 J^lLJ I (jIlJJJ J-* loJ I A I IJ jJLJ I JJ tls ^y-lc (jHuAJ Lc L^ Loj 4 ( ( J? _J LjJ I (jjj j ApJ I ^y^yuA JlLc ) 

^ yj ^ ^ 

♦ (J_u-^Le_$Jl Lkj*_xAj c_Jj_L 3 eJl (jjjAe-a jus Ju La \g't aj i ( ^y 2 >\juA % $\ CjLu-f.u .4 Ju JL*JI Liajl J^scjj 

9- ^ Jl Jl 9- 9- 

J_*j 3 ej La -4 4 (jL_al 3 Juu jJl3j Cal^L-u -4 Juu ( jr JL. £-*_^ 4uV 4 jI_A ^_c.jua 1 ^3j 3 <4 i^oLLiaJl Lai 

jl JlC.^? 4JbaLv L^jl A^LlsVL I JlA 4 ( ^Lu ^LUlj (J_dJ! 4_4JLpeIo-u-4 1 ^t 4 4 jjL^JI 3 LueJl 

♦ ( LfcjU£.J 4 ^iSU Ij JuSU I (jlo I J*j41 Ji-4 ^j_4 ) l jy2s lj^4 ^L! 4 I lni<jl I C_J LjjJj^AJ I ^J-A 

^JJ3CJ I J Ij 4 4_3 j 1.3 4_C.j t_uJ ^y-JUJ £j—Ajuj ^jJI 4 4 ^__4_40eJl Ju^l u^£> J_4aL>* (^ jJl ) ciJJ 

^ £■ 

<LjiejjlllJl <il)l Jus-VI Jjlj-LIt 0 j^j <L«jj9j j-uzz-a i_jLac.j .^^SLLfcl ^ <<L«L*l3 

jLstC.^1 (j—« (_J£ JJ ^ (jj9 Sjj UiJ JJfc (jljjll! 1 &-SJJJJ l4-4Jjul!l 

.jj >]l ^bai 

Jl 9- 9- 9- 

dJL-t-uj Lfcjuj 3 j^J)J I 4 Lie I ^L-ujIj 4 L^Llc .1 JjI^j 4 L^jI^ ^Lujlj 4 Lfcjl_ u.ln. 1 4_4lie_L^ ^j_4 Jj^LI (jl. ♦ ^ V 

4_Lll l ^ L 4 J 4 1 ^ K Kj 4 L^LiAJ ^J_4 J£ 4 L^-L jJ (_^LjuaJl <—3_u£l!l J,» Mltlj 4 LfcJlLw 

^jjjL?e_<Ul 4_4 L?c_l^j 4 4_*_uj IjJl 4 j|jJI jLt_4 Ji-4 £j-a 4 4_ptJj duj 4 _lL>. IJ j 4 4-LLLtTu 4_p-.jL>- CjLLi-^ £j-a 4_i 

L^Jl4 Cl A jL S y ^njl CjI 3 ^J.4 dJJi 4 4 Jj^_L CjL^J^? ^jUlLjlIIj ^JSeJl Lfcj^u-^J ^^yjL^Jlj ^i\ JulII 

4 ( jJL3cJI <j\Ju\j 4 4jL_ <^\\ £j Juj 4 3j Jl3JI 4^^LLj (jJlitJl 4JJ Jl^—cuj 4i^ tiJJi 4 ( ^Ij^t_4^Jl ^j_3_u j ) 

. 4_IJl c_jL^ ^JLil ^Lt-uJI £j-a 1 ^ 3i4. 4_uLj^ jJaJJLl ( j r jl j-3Jl 4 _l>^Il!I Ll& (J-4J 

Lu_u ^ ^ <jL^_ lI lu 4_j_l ij 4 Jl! I JllC. ( J LpeJI CjLl^ 1 I ) cJj j&l I <j\ j 3JI ^ S Jjj ♦ ^ ^ — \ i 

^JLc. dJJi ^I 4 ( jLjseJl ) 4 _jjL^j 4 (cjLl^I _t^aJl ) 4-<lslj (J-i3e.ll ^JL4 J-Aj 4^^ m<H 4_iL.j 

(joiAUL 4 33 JIj 4(jLu_$_LVIj _<-4jJI cj! 4^Lc. (J— 4 ij 4 j_)ljJI jL3JI _L ^2! 3 ^ 4_3Ml 

Cjj^. I 3lj 4ciJljJ^lj (j_4i5eJl (_^JL. CjIj 4 (Jl_ 4 ->-J 4 3^ ^j_4 1 4-Lll ^.1_^1 LaJ ^M^jAeJlj 

J_j3eJl (J)J_<_aJ J_4_U_^JJ (jl (jl^_L5eJl dJjJ lo ^JLc. clx-pl dJJ j£ ♦ 4 IJ 4^L uu Lfcj JLC. (_^ C-<jl£ 4(J_peJl 0 JJt 

~ $) 4 . $■ $■ 

^jlj-3Jl lJs 4 LlA £yA .4 jt^e-cilj Ji^iL LkjL lI/I j L^Ju-4Ljj l^ La-^o Ij^J jI L^Llc.Ij 


(3^t]l Jj-Ai 4JLaLu lJj _ jLi' C.<2l3.\^2)l 


oU-J_(_u LjLLuj -)l_L5eJ ^Jj£Ul 


i L3eJj Lj Lujg 1_3_< l<j j 4 L^-lLlu 4_j_uJ 4ll I ^yA [h$][ 4^ UtXod (3ii23^ 

9- * 9- 

6JJb a Ls. L 4 J cl)J3^ 1_ 4 I i[ 4_uoliw 4 ^Jj£Ul ^j!j-3JL (_^>-jJI £j-AJ (^ Jcv*^ Lbjj-*_4a clU 3 

<LuI j2i\ CaL^I (jt £i 3jLiVI (jl (^JL. 3j^Lc .^-jJL-aJl JAjlII L^.clj^a ^pa ^jJl3JI Jl^aJI 4a^IjJI 


tvv 





















JU JuitJl jjJ i ( jLujseJl CjLSLuail ) C-ujLlIIj jLjjseJJ 4ut3l jJI 4 ? JlA (. 3 4_gJj£L]l 

9- ■& 9- 

♦ ^J j. mi * H jJ>Jjl VI <—3jUU ^IlJ! (jl^_L3fc]l liJjJLuj £j_g I JlAJ 4 L^lcU^ jud\ 

CjI ^ 3 J Luj CjLojIj J Laj^Jj 4_3uj 9J 4-Lg.lc 4 JLl3_>. ^ CS_y^ S l\ ^H s o^ d)|. <p^ * jSft? 4_!^ V 

^]l 4 >J Jju J 4 ( J H( «j J ) 4u_g jjLatUj La [ j Lgj^J I Cjj uz> 3ju~u j Clx_p- 4 4 3 l~ V g 1 1 CjLjI^_ pe_!l 

dJJJj 14 _<_ujLjJI (_^JLc. LptJ CjLjI^_ peJl <jl Cjj u^J J Jjuj 3 J a/ ^JLc.1 LgJfcj 4 (To ♦ ) 

0 J Jju ^£L]j t LujjJjj J_lj_ 4 _oj J ( ^ AA) jLgj?eJl Cjj_ 4 U 3 3 Jui (. 3» r>> J_ 4 ^aj 3 jjVI Cjj-uz 3 Jui £)V 

VI. JjjjVI CjjjscJI Cjj_ 4 -^ ^1 g mi > nj V tjLaj)?! 4 4u <_Li_pe_gJl gLgJl 4_ mm »1 IjJ^jj 4 j^uSLj Jj9I 

9- Jl 9- 

♦ gLgJl ^3 jL-j-gVI CjLlg Juu I ^ ^iajtj ^g > «1 ^jLLpeJl JJul^ ^jIj 4 gLgJl 4 _t_ 4 jlj I jl 

4_}j_lUI <—il_ jI^-lscJI ( j_ti]l 1_I] (j—litJ 4JJI <jl _3JI Jl—j^Ij *^A 

CjLuj Jiil^ 4 ^y±jJu±9S 1 £j\ mi )*$\ ^lr I 4 JI 4-loJLc. 4_42_ui^. 4 ^ L ~<iy* ^ 

jj^Lj 4 (c._3JI ^ ic 4j^bfc-gJl ) jlj^LvVI 3 J_*_a ^ J_II ^jl " nl 4_Jlj Jl^eJl 4 __j^JLjl!I 

L_tIaJLi^ ^f-l) _tiaJl J (j-JJl Uj ^UtTtJ (_pJl ^_A 4 ^Lju^I ^j_a ^jI^_l?cJI ^_t_4L>. ^Ij^l 

J Jut] I 1^ ^ jJ I ^j_a j—H 4_La 4 _j I ^L^J 3 J 3jla 4jl gr (jr^J L ( Lhh 1 J ^ m<II Liu I uj 

£• 

4 CjLLuJjwl!I _a 4_gj^Ul jlJ-gJl 4j^ 3 _l!Ij 3j^j_iS1]I ^LjuVI ^j_a £j\ ^ujscJI 4_u_lUI 

4_aj^UI CjI _jj^aj^Jlj 4CjLu-gl"j3tlj 4 4_jjJLU I j, jrj 4 jjJLi]I j _t-^Lutilj 4 ^jj _AjJlj 4 JJI j J 

4-U-lU I J Jut] I I (jjj-jJ I i^yd ^ jJ I 1^ L^lseLJLUaJ Ij 4 4JLa 3 Juv Ij 4 _lL5cJ j I 3 Juv Ij 3 X < I 

♦ Lffall 4 uuLuj 4 ts*t lL>. 

1 ^1 ujJ ^J_g Lh4^J L* ' r j' 4 C jUjll CjLjI^_ peJl ^ mi a J^jlji^ cJj tua»j ♦ \ \ 

♦ gLpw^U 4uJji^t]l ( 3j < ill ^h 1 £yd J JLC. 3 jLg T ut-gJl 

Cjl$\1 \) _i 4utu-4l»jJl 4 _uLc.jj 4jI j_^__tli] I Jllc. 4-Ljt^tuj 4 4J Ju_ lujj 4 4JLiaj ^jllau_caJl j_uj (^jJl 4 -j_hTuj * Y 4 

4_gJ3 ^j_a £yc. l_x 1SUI Lk jJwlu ^1 4 3Jbt_JaJl 4uuj_<_uJI ^jjjLij^I ^j_g J JLC. (J7 ^ (c-JKll j-<u_i_u_gJl 

4-g-L4 d> Jjj ju (J^l c^^JLj C-clSUI ciJJjj ljuseJLA 4uu_tfuJ jufc 4^jL?eJl ^1^ ^jCLgJl 4ul_taJj 3 g 11 

tP UJ ^ ^ 

jj^JI C_jVL>. 4_3j^jj 4 4_i£ 3 jIjj5cJI 4u^jJj gLgJl 4 _lO ^jus tlau_tlsj (J - 4 <—J J^ 

4M ?■ Si ?■ 

I ^-A dU J c m Mil 1^ »^1^^-gJ 1^1 4 JL^X'-XIa lj^ ^ 1^ ( 1 ♦ 1 11^1 4 Ju J mi 11 ^j'< L> ♦ 11^1 4 Jj J mi!I 

9■ !? 

4u>-j J Ill ^ 3Cj La ^ ^ (J — 4 Jj-3j V 4 ? Jl-Aj 4 4_gl J^l ^L> L ^ 4 ^| 4u^jX. IJ J_c J_gu^u V l_JKJI 

jj_g^?l ^j_g J-Aj 4 4_x^jut]I J Jut]l 4_i_iC. ^jiaj^jLl] t (cjL^JJI ) 4_JLguu l_JSUI ^_ui 3_t_uj dJUjJj 4 4_g_ uj^. 3jlju>* 

. Lb Jo- 4 a n"^ g ll 


YVA 


























If) & ^ 

CjL_ujIj jJl Ji£jj *4JJl j_ulJ 4j Jjfcl Laj ijJijuLsz .jl ^5eJj J_llj 4 4 ILl$J 1 j<a J£ J£l ^jjj^j * YY — Y ^ 

w $■ .1*1 * 

4j Jju_<aJ!j 3 Jjbj-sJlj 44-3Jcie-LaJ 1 j4 J£ J£l ^jjj^j tiJJaSj 4 Jl_ <_ojVI 4_st_4-o dJJ i jIj_lu>I 4jj JlscJI 

f ^ 

4_L.Li.Lge I Cu 1 < '■ Ij jJ IJ 4 i ( • L Jl ju J La ^ajjj^jj t4jl^i d^jjl La Vj_ l£j uJ\ J£l Loj 4-ptlaJJ I j 

£■ £■ 

♦ jL^uVI I^KI dl_ul ^jjseJJl dUH 4 3 j 4 jJl 

OjaJl ^Jl j_LtTuJ — ^^L_uJl 4_L)I J_*a 4 _JLcj Lu_u ^_L.~ jUjj 4u_uj 4JL11 Jlul! dj_5eJl ^1_3 jJI 4_jJL^c. lJj_ .rr 

f 9- 9- 9-9-9- 

L_3jUU 4_UjJi]l ^IjJVI Jja JJlC. 4_lj 4JU Lt/VI JLC. jjfcj 4L_3jjUU3 ^ <>jl jlJ_p- _<-Ial jj*j 4 c3JJ^ 

9- 

t4j^jL-oJlj 4_$uL^Jl £.Lp*VI jj ^h4- a L^J J 1 U <4 L £ji*jl 4£Lb J_a ^Jjlu tdaLLJUl ^__<_t/L 

£ja Ji>-Ju 4_JL?eJl 3 jLp*j CjLuLLH 4b I d>VL i L^LitJl CjI Ju Jlc. J_*a JuLj d3Jl jIjl^ JLa J_*a 

IX Jl 9 01 0 

jj us t, 3h V 4 J_4 4_jb La ja j! Jlju 4_j£Ls ^L j<a 4^.jJt j J J llj 4 4_$b J_i-^ljJl ^LaJl jLu 

£.LsJI je_La uj jjb 4 uj! jj ^LujVI j-L ti^jb * 4 _lu ju £ Ij^tl joiLuj jjjVI OjaJlj . 4JLxb jJl 3 LpeJl 

♦ 4 3j4J ( ^ 0 ) ^ 4 ) ^J^ 5 

S^sJI (_p_3 ( * ) J! J *UJI (j_a ^Jl>.L 1_c (jL^ *4_3 JL>. 4_lLLL_ 4J dj_5eJl 4_*_ loJj 

JJ t*~> Ij t jJjua 4 <; 4J L^JjQj ^L>-j j_L_UL 4>- (J -4 J-^ ^ ^ ^_t-u-LJ 4_J 1 m 1 J Lb 4 4? jLt-a^y. 4_<a Lt_ l^Jj 4 3 _L>. IjJ I 

^ I JU5£_i_L41 t ^ ^1 jL=t£.)/l 6^ dfc . 3 j_iii_t-^aJlj 4 3j4jJI CjL l£L!l VI j_JLlj V 4_jlb 4 4^_ul 

<|ru j. s. s. / > ^ \ 

4 4jlLLu ^Jj / 4 ^ «>>3j 4 4_4jb ^ 4_<a-3J 4?JL>.I jl A Oj>-> 4 ,».a!jL & j_lS jJl j_ujuJI 

♦ ^ ^_a3x4j jAj 4Jj J^J*3 ^ ^LLfoJl Cjj^cJI ^J-Lb 4 ^jjJtJL 4J 

-2 9 9- 

Lu Lo I 4 u»L>. 41 jjsejua ^jlj-3Jl lJs 4^jJl I JlA ^ 3 tj (j^Jj 4 V Lgjl CjI jjseJL^il ^j^b J t^aVI 

*4_ujjlIIj 4_jJ_LL^_jVI jd_*JL!L l ^ m< 3 i 4 <^>3ll ^jc. ^jJl 3JI ^b $:L^ 

c 3j^ ) (J J—!j Jl>J Jj^J ^ ofj^^ <\ L^c-o :4 __jL^ ^SLt-c ^ Luj Jj2j * Y i 

iP 9- 9- 9- ' , ^ s sjl 

jiLL L_jljJtil jl J^j3 jljj^tJl ciJjJLuj ^JL. (jLse.4 4 > r «7\ ^11 ^jJLjl!I j *4Jtl3 jl Jlju ( 4_^>.l 3^.j_t_<j <Jjl jj 

(_^icj 445 JUJU JL-^jVI Cjljjb 4J / d M ^ tl ^jb 4 3 J^ I jJl jL 4jjL^tJl Ju J UJ 4^1^ jJl jujui 

^JLcj 4 4KV 4>j 44uLai^jj 4^1_ jlLJI cbLLlliwI ^^.b JjLstHJl (^JLcj 443Lu C oe-^a ^Luj 44 j _tlJ/a 

jjSLJ ujI jJtil 4 Jl)I jLiwI 4CjLa_4^Jl 4? jufc j_*a IbV-Ljlj *CjLlUIj jljjutJlj jLauVI 4_<^.L^c 

* j^jVI (a j_3j jLouV JUS 4_<uju^ Jj! Jlju 44>Lj- 4 jbj 4 j3j^ LgJjua jL_ujVJ 

4_3_lL_<LI jljjt^tl 4_4_t/JuJfc ^y±jui\ £jjt a (_^-4j 4 ( j^2_l3J! )j (cJi^aJl ) J^u jjjLtl j|j_lL jjIjJsd cJi^aj . Y 0 
j_4 jjfc 3jl_ JjVL ^jj£ 1]I jl j2i\ ju_Lt/j 4 jLajJl Jl^-Ij Jjb J _±£ 4bjjuuc j^u (jJl 4 ^jjJI 



























4 1 o (JJ-i Qpi _ U±A (ui'iA juLLaJl ^^^Lp*. Jjl». <—3_t-^aJLs . 4_i3 ^LtJl jLatC .^1 jj_ us 

^ ^ ^ ?■ 

jl 4 jIj^1s £I u\ 4_u!j^Jl uuljl u\\ £j-a I JLuaj i_u_a ujL^I lu^JI Juul £.1j^Jl ^ oj juLLaJlj 

£ £ ^ ^ £• ^ £• 

£)l jl L>*Ll%. <-d^_ 5 eJ £)l (JJ-i 4 ^j—pjVI ^Jl Is-lH *Lul 4u_JsjVI 4_u jLtJl ^juaj 40J^-*_^ 

?■ ^ ^ yj ^ ^ 

J-IluI ^_p*LpeJL ujj, t^Ml (^1 4 jl J^iitJl jUkj 4 da lu_l!I J tls 4 i 4?I1 Lol ♦ I Jl^». J Juj 

*^JLc.l 4 j £_3Ju3 4_uLjJ! Lalj 4 ^Ls^I ^jl^ juLLJL £_3Ju ^Jj^\ 4^jj3eJLb 4^-Lc.l 

( Juk Ji^Jl ) j _jLLsJ ~^^l Mill 4_L)I 4 _lIcj Lluj ^ If ~ <jLpJ_ lu 4_o_)j 4_L)I Julc. jLjILvI 3jl_ lL^I ♦ Y*\ 

<pll,3j^l LkJI Iju* CjI ju_<^a jA^uJl J^|j (jl^_L3eJl ciJjJ uj 4 L t-u 4£LLaua <^Jl 4J <_ujp] CjI jJL 

y) ^ 

^jLaJ^lj 4 4JLpeJl 4_*_ ujJ 4dj^l jJl 3j—$j i 4 k^^Lail 4^.j_ ujJ 4jjL5eJlj 4_kaJLjJlj 4 4^l£j_II L^La 

3^£.Jl!I 4jl^5eJlj ^.dJlj j^uulLII 3j JuiJlj 4 4J^LseJ ^jlj^M j^jlL ^l-u-luTlIIj <llj Lj L> 3 11 

.4Jtl3 j^j£- 4_Lll {jrGr* ^JJ-Lj 4 jIj^ClujL jJlitJl 4_L11 jLp*^j ^Jl^ 

{jjs JSU 4^jL_lLc CjIj _t-^l Cu-pJ 4 j _LaTtSL^Jl ^jJLjlIIj 4_Ul j_j _<_uJ [ ol^j-Ue-^Jl (jl ♦YV 

.dJJ3 £j-a ^>- CjLjI^_ i5tJlj CjIjLuJIj CjI jU^cJI 

4 l_jL5tj 1^ 3-i^_3Jl &-Q-IUQ ^Jjt 4 ^J_ti I^_<_4J ^_U ^ 4-U-U Jl ljjLt£.l ^)JjJl 4 JJI ^jl JL^Ij *YA 

4 JJI {j-AJ i LkjJL>wlj ^J^l CjLjI jj^l £j-a ^hJ- 5 ^^p 6 -!! (jl C^-UJ 4_i t in^v ^ tl 

♦ Lft-^J I LjCJtJ 1^ 3 J^JiJ I t/> I (3 JL^i I ^p^-I ^ 1^ 4 ^J-f-4U(J ^ ^^_4_4i_^_^J I l^-I I (J I 

UJ ^ ^ ^ ^ ^ ^ 

^JuJ IxA Cjj^ll^I 4^p^jVI C_jI jl^_p. J Jlc. ^Jl CjjLlLI 4jI ^_ljuj!j 4^c I CjIjVI OSJt 

DJJbj 4 ^Jj. mi 111 £)jJijl ^?l^ 4_L(-uTtSl^J I ^jJLjlII 1^_lI[ J u^T) ^1 4 4_3j1_3^vj ^jl^_peJl ^JLc. Lj 1 l.^.A La 

4_U 3 jL^AJl ^l3^i C_>£ Lp L^lj _ lI/Ll<JI ^^1 jLtiw^l L_i_lS ^jj£LJl ^jlj^3Jl Jj3 JpLii&jl 

3 uolitJl LI ( >i3ll 4_3jLiJl <LuaJL»Jl 4^jJl ^3 fij 44 31-%. 4x.l Ju 1^ 3 jJl 3JI 4^^l_Laj (jJlitJl 

^ 4P Jj yj ^ 

(jljJi]l 4 joLtl CjIjI_lL^I 4>JlA tlLHU 44 JLII c_jL_ 3^ $:L% La 4 j5c _uo (^JLc. 3Juki_ uj ^Lp^^l (jiajtuj 

jJl3j ju-^3 J_ t^s*\\ I Juk t Lj_Juki ^Jl 3j_c. jJl L-.4-JI_ uj I ju£l ^jua ( j r 3_u ^jj£Ul 

c Lm t nil LT Ll 4_4 j 1_3JI 4_Lt.aLt.uJ 1 4? Juk ululS Luk £jjO> . 4Ji^ 4uj tiuJl ^JjL ^^-LLU.<aJ I ^ < 331 Ij Cr J A Jl ^Jl3jJI 

dJLJ J L WtRJ^ (jl ^)-p-lj 44 j_luLcLI ^jj£UI (j\ j^JI (_^aJL*Jl jlptc.^1 4u_ JclS 

4JI (jrLc-j Ju^t.4 Lju _ lu Lc. ciJjLj 4JJl _ tua»j 4^_pJLt]l ujj 4 JJ JuaL^Jl ^jl Llj^.J jJ^lj 4 4_lIc j J 1_3JI j 

• ^jJl 4 jj^.Ju Lc.Jj 4>l Juk j_u £)-4J 44-ptt-Lg>j 

YA • 






















♦ ♦♦ 




^LjVi jiSj «(mo orr/r) ^jIjJIj .(urr Y>n/r) pi^yt c-^i, a (0 

jL^j CjLSj 4JL>*j *<—4- ^ .sLjLujI. I Jl&j : ( *\*\ 4 ^j9j ) o \ I Y ) 4^r j-a- <^tl 5JLJL_aJl 4- 

: Uj L>J I I 4 _jj^J^ (2)^-9 * ^ *4^iJ 1 (3^ 3~^-3 L ^^- t - u -^ (2^ ^ 4_^-<-<j 1^ t I ^_ic 4 ^JL-u_4 

^j| £j£. ^UJ! 4^*JJ>J £-jllL<a . L_kj_*_tJo ^_ul>l J-51 :4Jj^J 0-}jJ ♦ jLluJ^M ^JL2Z-U3 

9- $. $. 

.^jJb!xl\ 0jj9lj • jLu_t/^M :J1 j9j 4 £.LLaC. LlxJ Jl>. 44j I ^c. -ijjseJJl 

) j_aL>JI (. rtjt 4-^LJVI 4 <?» r>>j *^-ct-LO ^j-lo^. lLj Jl>. I JlA : J 4 ( 0 ♦ ^j9j ) JucjILlI 4^.jJwl ( Y ) 

.(ovrv 

4 . jis ^(rioY f&j) ^lj,(Y-^^jrii/\) ^j^J! <GJLu ' 4 ru i 4 H i\ 4 ^>jJ (r) 

Ju^J^C £j-A (jJ J Ju_t_uJ* I 4- ^L>Jl *Ld iCjLflJ 4 JL>*j J1—Liu I I JlA : ( 0 0/£ ) ^vUjJt 

^ ^ ^ vj 1 ^ <?lJJJ ^ M1 . ^»~V^- Lj' aJ ^ kidj>i 1 JUb ijljSj t 4 j 4-q- lm ^ ^ ^y£- ^ Lrc_i_u 

ajLakJl xl^J 4<—3jjiJLA J^lC 4jL3j 4 ^Ujl ^)-C (^J^£UI 

• Oou^jYr/i) 

. ( YY 4 o ^j) ^JL-u^j t ( oA 4 Y ^j) (^jUc_l!I 4jn.jJwI ( i) 

* ( OlA 4 ^j9j) L^jL^tjJl 4^jJwl (o) 

^JLuj 4_LLc 4_Lll (^ulo 4_Lll Jtj_ujj ^jl :4.1c. 4JL1I Zjj>jJb ^jI ^jc. :4Ji^aJj i ( OVAY (^jlit-Jl 4 jn.jJ*J ( "l) 

^ £■ ^ 

4 g-Lltl) 4 _pwLl>. Jl>wI A_ ^_)Lb l 4 -vjU »^\ i 4 j^ 4 -^^Lik $:LjI 4 - ^Li jJl lil» :<jl^ 

*((^l J 

• (UY) 4 (Y^oo ) ^Lu±a 4 j^jJ»wI (V) 
*(UY) <(Y<\oo ^j) ^^L^ 4 ^jiwl (A) 
4(Y^oo 4(i\Yo ) ^jL?c_lII 4 j^jJ»wI (\) 

.(UY) 4(Y^\oo ^j) (^ 4 ) 



















3jpe_*Jlj)) 4 _L^j Lcl ♦ ( Y % i \ ^j9 j ) ^.Lm-aj 4 ( i 1VA ^j 9Ij ) (^jLstjJl ( ) ) ) 

• ^jUVI Ul u 4 4J-lo-^J 4 ( Y * "\A ^J9j) (^ Jl^jIlII I *((^_<_a]! ^j-4 £.LLHj 

♦ ^ ^ 1 *\ ^ Y * 1 j \ ^ 4^* LjC I ^Luj pfc-4^3 ^LJ^I 4sase-u3j i ( ^ A ^ Y ^j3j) 4j>-La ( ^ T ) 

.(yvy^^j)^ oL—j.(rr*r^j)Or) 

:(\\)/\) Jl^ t ( 0 VYY^j U-^O/V) jlLJH 4 . jl*J ^UVI 4^iJ (U) 

£■ ^ £ jjj £• i I * * * 

:JIj9 4_jI V! 4cJajSjJll l^iajl Cjr ^ Th L]l ♦ j_i^l tjL^j 4 Lc.^j^c ^ fU*jl. ltlJ 4 jn.jJwI 

♦ ( M ) A ^J9j M ) / V ) g> ^t_pt tI 5-Lt-u-Lt-aJI UVI 4-^-^r I 4J <JI 


^_pt_4-iO A_ ^UVI 


4 4J_4-40wj 4 ( ^ i A 4 JucjJlilj 4 ( YA*\ * ^j9j) -ijt-i I ( ) 0 ) 

.(rvyjYn/T) 


cl^J 4^1 1 1 ntl ^j-4 c_iLj 4_Ac. 4 JJI Ct L--> 4 JJI (Jj-^j :t forth ^JL-4i_4 I ( ^"l) 

* ( ^ Y1 ^j9j) j I £j-A c-.<-li^c 

♦ JJj L_uJ I CuJ JL>J I fo < I ( W ) 

♦ ( ^00 ^j9j ) ^J-4_4i_4 () A) 

* ( YYV1 ^j) ^JLi-u^sj 4 ( YY^O ^j) ^jlitjJI ( \ \ ) 

Jha 4 ( 0 Y"l^ ) jjl j 4 (Y % H )\ Y/o ) jl<^>-I ^Ls^?I (Y 4 ) 

^ J LJ^ I 4j^?e_t-^J * ^J-c.a.43^ ^ ufo^dL ^ lc J J LjLlu L I J I rt : ( YY^/ ^ i ) ^JL_u-4 

♦ ( Y ^ ^ 4 AO/Y ) 4_<_LAj>ItJ 1^ L-t-lC^J-11 ^-CT <^> 

I^A:Jl3j4(UiA^jOO/^) LZljSluA\ 4 ( Wo) ^j) *UjJ1 (Y^) 

. ^Jj 4 -5 Ll<-(J^1 ^L5C_t-^ ClxjJCV 

.(iY^Y^j) j^UJl ^pt^a-^UVl ^^j4(YlA0 j*Sj) ^jiwl (YY) 

y^o/i) aiiniinti a-^uVi 4 (uyyy yyo/yy) jl<^i ^uyi (yy) 

,(wu 


YAY 










.(rov^ .(TUW T^Y/To) JL^.1 4^iJ (Yi) 

.(rtu ^j) ^uji 

<(ovn rv/^r) .(rnv^ ir/r\) jl^i ^U)/i ^>.1 (to) 

.(yv^a^j t */r) c-uiAjjjij ^tst^^-^uVij 

4 ("l £A i ^jaj i' A/ ^ i ) i<->j t 4 (im->.j i (T ^ A^ ^9j) (_^( Y”\) 

. (V*AY ^jsj) j^UJl •>-...—> 

.(Y-O/V) aSI J- >Jl fc 4^4. Lr 4^]l <LL»o.j t ( ^ OlY^ ^aj Y^Y/Yt) jl*J ^LVI 4^>iJ (YV) 

. ( *\^V ) ^j3j ) j_aUJl ^jl^c-us £— d^xjx-uzs^ 4 ( \ 0 VO V ^9j W f Y0 ) Ju^».l ^La^/I ( YA) 

. ( T ) T ^9j \ M / ^ ) 1 <ig <r 4AJI (_ T xisj (_y<Lt£. £j j -till JU£. (j^a jIj^M uji^j <4- ( Y^ ) 

* (T* 0 YiY/A) ^LkJlj 4 (TViV Y^T-Y^Y/l) jl«J ^UVI 4^-jiJ (Y-) 

^ "IT/"\ ) 5 J^X\ S^_i4>JI c^Uol £— |jT^ J (J^-5 . ( \ ' ^ \ * *\/ \ * ) ^-uSLlI ^ascjla 

£■ $■ 

♦ ^rtc.^1 I <■ n-jjula jLq_uI I JlA : ( 0 0 


































9- * 

Cj V_4^wC Ju>J ^_JJUJ ^jl__p-VI (jiiAJ 

^llgJl 4 _lo£L]I £)L$_tiaJ 14_j_ u/LujVI j^tc. 

• ^-t-u-TtJ I 

^)j»P>3a jJLLa_u^a_a : j*^>JLfI CiVASI 

w 1 >- 4 J (carne) ^-tluMJI c j_a ij_^U 
^plSJIt (^L$HVI Lt Ia^j (vorare)j 

^j-4 4_ul JulII CjL*.LjIo*VIj 4^1_LsJI JuCllmj jJl 
4 ^ 1 ^N^V- ^ I 4_Lt-U Luj 1 3j>J-U^J ^ I 4 _j JlLl! I 

9 

V ">>• £)— 4 £ 1,9 1 M 4 ^ J iI^J-^eJI 4_^ t_oJ VI ^ lr 

*^-O^Jl ^ If CIjLlLsVI jl ^Jjl^-tSVI 

yj ^ 

4_j^SLaJl <LajJi]l ^IjJVI _4 <Lc.j_aj?e_a :ljLLJL 

^Ij-JVI 0 JlA ^Jjuj du—ptJ 4^_ulj^jSUl 3 _} La ^_a 

3 Jl>. I j £j_a 4 ^^JLjl! I dLi] I Ln. ^ a 

4_iiiwl jjl I_ ^jLjL^j ^ ^ 4_3_jj9J oIj^l*_lu 1_$J_a 

0JlA _a Jl>JjJI J[j l~> ^ I n t^jl_(_uU! A _jsejLi 

£• £■ 

4_iI^j 3 ^Jl Lujj ^ ILaJl ^It^l ^lj !VI 

1 3jt^j * ^y 311 4_aJiILa ^LscjI ju_aJl l_3_ 

♦ ^LjlLsJI ^c. aLaJl (J 

(Jljjisaj V jJL>- olji CjLjI^_ p- : lj LJ La j*_J \ 

9- 

4 1_ £jla 4-L-la ^1 jj I a Llu_uj L 4 lJs_lL \j^>* 

La . 4_t_uj LJl aLaJl ^jIujlJI 

^1 CjLuLaj^Jl _a ( V , V * * ) ^j_a c_jjJL 

* 

Cjlji CjLjI^_ pw ) CjL_jjL3ji]I l—<jj _l3j 

t^oLa-JaJl :CjLuLaj*jJ! p^jajj . (4 _jj 1 34 3 Jlo^-1 

^ I £j U t-g-Lt-uJ l dl JULa—t-uJ 4 ^Lati 

♦ ( 4-ojJlc. jl ) 4 -tLst (till CjLuLa^jJl 


^j_a 4—C.j—a- 


iV! 


3 j d ^e-gJ I 4_j_a_ufu_aJ I 4_ljJljJ! Cj Lj l^_j_3e_I I 

t (Ruminan Placental Mammals) 
4^.j_g^se-gJ I 0J-& £j-a { j^2> L>. ^Jl (_^_olLuj 

9 ji 

j_i Lt-^VI Cj1j» 3 Ml j^L?til dlji ^_<o/Li L-£ j-iU 

c (Even-Toed Ungulates = Artiodactyla). 

L^Jt qjaej ( j T I(Jl l-ccoaJI Cj^L^I £j-A 

^ju ^j_a L^ LaJ t^LauVI ^-o-lu. a dtrtJ 

t> 

J-q-tTaJJ t^)Lt-ajVl ^JLc 4 ^All 4-Lll 
JjVI 1 aJa^aj ♦ ( jx.LaJl ) j^»-aJlJ l j 3 1 11j 

jl dLiLVI 4 JjLc. ^luL <—3j**3 3 J^vIj 4JjLc. 
L^I^jI t(Camelides) dLLo^l 

*(Lama)LaMJI * (Camelus) J^JI 

‘t5ji UJ- 1 f>J : ( e_ :<, 3—'®j) 

. 4_lI Lo 4 _uL)j^^ 4-JL^-lu J^stj 

^j_a CjLlUI J-3Ju j.34 _jJL>. 

4 ^.aSm I ^ I <J^ 1 m< < 11 4J I 1 4J 

. 3 jdjL_a 3 Ju Jl>. J I 3j-i 

aLuJ 4 (-a-UjJl CjI ( till ; 4_cLcaVI I 

I ^t_a £j $>LaJ . ^-La^eJ I JllLuJ Ij j^ jJ I 

4_JjLaJ I_ £jLA . _JJJjwJ I ^_ u^Jb J_SU 2J ^_t_aJ 

?■ 55 ^ ^ 

I ^>tru-(J I ^-t-a^tJJ ^$Loj V J I Jl>. 4_a-^_a 4_u_u Luj I 
/^SLa_i ^ 4—Lt-u Luj I j- < ^ LjJ I j t ( 4-UUUJ L^JLjC < 
4jJljl 1JI d^jul Jj 4 J I >'« '>' I ^J_>» I Ji I ^ ^ 

^ Mi^eJl 3jJd ^j_a ^_3.jJ! . (5-aJ uJl 

4_j 1 VI *4_ J ujLuj VI ( j^^_a_5eJl x_JU u^J 























<j^ljo^l 4 V £>£Jj ( Y 4 ) Lh* * 

£■ 

^jSLaJJ t^jLaSUl 4_t£ Uj jLc. jljujfcVI ^LujjI <jl 

x £■ 

jj_3 di I J Jj_jj Lj 1 _<_uO» L_)l_0-l <_5 l —(lali 

.J3^b (r—) 


JL j£jJl jJfc 4_i_! .adi I 

^_j_i _i-uj £) dU J ^ 1 l£ ^ —jjojJ I 

40jLOE_aJJ 4 ^-_jl dll 0J^_£ J 4_J J_t^i3j 4JJI 

JOJU ) 4? J_:>-J 4J 3 jLoJl _O^lo-lj 4 4_uoJl3jj 

VJ 4 4_JO- IuO Vj 4^3 L_a VJ 4 4-0_UJ VJ 4 dLj_UJ 

j—ilj V t 3 j^ j J£ ( j_c: *Ugj jJjj 4 ( dJj 

♦ 4J^L*j 


jl_uodal ^Jl ^Jj_j 4_jo_j_lL 4_iU : 4_i 1 

£• £■ 

4_*Jia ^ojVI j_La_ uj 4_ijuJl jl jj3e_t-oJl 

da^L J-a_ ujj 4 L £jo-I 4_*_3j L^JLojIj La 

♦ JJLlIIj 4 4 4_jj?tI<Jl :4_uJu_a da Ll or 


4o&_uj 3 Jl_j Jo- jlj^l ^L-a I : ^_uvj jj I jda ISoJ I 
♦ 4 jj3jI 4_to_uu £_a J £)lj_o- ^La Jul 


^j_a 3 Ju Jo- JI jd I lL : ^ ^ JjJ I ^ jdaISdJ t 

♦ dll jJ 4-aj I dsjjufoJ I 4_d £_aoeJ 4 Jo-I j J j*3 


£• 

4j 4_oeJl LO_o-ljjJl ^3e_tol £)_a 'Lul^TJ I 

5S 

4Jj 4 £ j lo- L uj ( A 4 j *\ * ) ^j_o La 4_l3 4 ^ uj I j 

4 aLaJ I 4 (jIiLuJI Ju J_ui j Aj 4 Jj^L (j 1 Mil 

p <o 4J 4 daLo-l_f if a~ H 4JL1 _^_ II ^ 4 3 n 

4-ISLqj L r ILi '^J _u^j 3 Jd3^ 

^JLc. I^J ^>j3j 3 j1o- ^jL_ujIj 44 o-L _uJl 

4 ^_j_uj Ldl! I Lc.jJ ( Y ^ ) Jo -jjj 4 4d_ujjd 

4 4_<^ 4jL_uJ ^Ijo-I j-jJdj_ ujj V 4_jl c—tjljoJl 


3 Juli ^j-lj 4jj 1 3olt ^JocILujj 4uolo- 3 Jo-j :I 

L^-3_^ Jotu_UJJ jjj _to ^_po-^a 

4j^ La.4 4jua-ujj ^ JlI i d>j-uoJ I 3 Jluj ^jj 1—uaJ 3 Joj 

9- S- 9- 

JI 4jua— ujj (jl c j_£L<u dsj_to lJl* _tol 3 J_ ujj 

^Jl 4 -lujJ ^ujV! I Jl^j d j j <a (<< t^jLi^Jl ^L_ujj^I 

*lojL^JI ^>13^ (Graham Bell) Jj ^Ul jo- 

d^-iSLoJl l^uLu^l 4SLt ujJI :lj ^ tSLcJtlI du 

jLJuuoV 

_o> 4 _jjlj_lL 4_j _tolo- J-loaJIj^JLu 

4 Lu^uSU I L-U—J^juJl cd ^Lo- L LoJbutJ J_uulII 

4^£[ Ui! i c^l J—^a ]1 Jj-^j duptj 

d^Lsi ^.Ir, i Jl_alii- jjltHI 4_c.j_ uj uolldtjj 

( ^ ^Lo- \ y 4 ds L j^LuJ I yQ 4 t? l**< V < 1 11 C-.4.U1J 

♦ 4jjId jJ I j 4 jj jJti I JIj^aJ I t^nii 

^ da Jo- j l^SLti L a 4 : 

CbQ) 4 ( Hz ) l J < 11 6 ♦ 4_x_ U L>a 

3 jj_oj ^ jocj_ujj j 4 3 Jo-1 jJ I 4_u lit I ^ 4 3 j_a 

jjSLj «da L>-j_<aJ I j I j^j j I jJLc ^jj l_d 4 _luj Luj I 
4_La 4o-j^c do I i I ( Hz 1 ) 4 _jjj J 4o-j^a J J j3 

4(j_ uLl3J! 4 G 3 1 (jj _^ * La 4_ Loj j_<u 

4_a_j:9 tfLujoa 4_LueJ j^S Lllo^ I J^1 * 3 Jo- lj 4_u L 

J 4030 (J-^3 4 4-La_3uJl dUta 4 p- j-a-U ^J t-o^ 

*3 Jo-1 j 4 _jjL jjj^a Juu VI 4u-tuaj ^jjjLoJI ( j T i c - 

^j_a_uua 4 >JJj 3 ^jjJ jljuJfcI : 4-Uj-t^ll 

JjjJLaJl jl_L»_aJlj ^jLtil (jL-ujVI ^Jl^ 4 _lujJJL 

^_^Jl Y 4 ) ( j_a j_& 4_cj_a_ui_aJI dal JJjuB 1_aj_a-C- 

J^VI dal JJjuJL jo _da dt-p- 4 juju-A ( Y 4 * * * 


o- jj_a LAJjoj (j^l tisjuueJl ^j-a 
♦ 4 ILujJj^ 



































(II) Ls^, ^ U^J 1 ^ ijdi Loi^Jl 

Jm* LTosJI cLsLLj £-A jl^SeJl £_tJs^-J 4 Li>^_iC.^ 

j^u Bjl^Ij 2JjLc (Grass Hopper) 
4 jljJSeJl 3jlsJj Lcl 4 CjL jljJSeJl 4 -IjLc. ^_ujL) 

^3j^I £j-A Jllaj JsJl 4 (3-iljjseJl ) 

4 3 J Instil 4 3jl^J9eJl ^^ILil jl 3^4 4j£jJl J 

?■ ^ ^ 

♦ jljcseJl ^ILjIj jljjseJl Liajl jLdJJ 

<u W£ JI 3 j>UJI ^Q-X._liO» j, ♦ tS> ' - 

4 h 4?"44 _j^j 1 _tliUJl tla_jljjJl CjI i 4_uiill 

( J 3 ^"'15 L ^6 ‘^3 ~^3 lt ~^ Ll ^- x SLI I 1 ^ \ 

xlajljj^j 1 ^ ,>>♦ < 4 ct> ~\j" xJliljjJl £j-A JJlc. 

LIjJ j j 3 J J >4 2 2 jjJsj 4_x^j 1 ij 4_uL l ^- 4 ^ 

♦ 3 J Jl?c-4 

g ji 

4 j?c_J I J ^Lc. I ^ lu L Luis xj> a i 11 J^Juv 

I I 4 j£^_ lJ I {^ySZ-JUl _4_4J I 

juU I (jr _L^aJtJ I J L^sti I L-U_ u^J Jj La julsi*. 

^ ^ £■ 

^low Jl ^I j sw! j, ^wXjj 4 <Lx JLJI ^ a 

♦ JLjJlIL jl ^ < 3 («VL 4 ^jLLIjJJL Lui^ ju^aj 
( j r a xJljljuju 1_^-lic j _$-Lj 4jl_r^Y o II 4u_ luLJIj 

4 (CjLaLseJjl ) 4^Jjl^ ^ 4CiJjJ_uJl 

4 ^ ^ J I 1 ♦ 11 J UJ LuJI a (j_^S_3_}J 

♦JjJiJL ^j^JI ^n 

u< 

_4-u.cJl j_A L^it] J_ussJl :J— cufrJ t 

4 ^J>wjJ| La jJjJl J-A LL^LLs_U»tj 4 t(^JLM 

* £ 

4^ta jL^>. :(^jl rtolt ljl g ->it l 

^1 4_ijJ J_x_4J i^gj _II c^Lj _tlJl lJj _cUl JjI_ lu 

4__U^^J 4_U^j3 <^a Jj LJ I I Jlife 4 < MlJ 4 3^, 4? (11 


ju_uj ^L»Is (jj-i (jlluju (jl ^LwLU ciJUjiSj 

* Li^JJU J IJ 4u>s 

4^jJa j1_ $! 4jjL3a 4^jL_jI^_ p- ljLu jlUI 

4_jIj^ cill_Li»j 4^^l ^j__jJLj LfcjLi_t-s (^J_*33 

l.^ 'la j-u^ Jlju xJIjLj Jull {j-A _j ( i , 0 4 ♦ ) 

4_j^LL!lj t L L 3114 i Lc.jj m,i ju^VI 4 _HjLj I^_utJl 

4_c.j j^Jl 4 _Hj l_j I di 1 jSj 4 4_u JuJl 4 _Hj Lj I 

CjLuJuJI ^ usj ♦J-jitJlj \c VI j 4 _j iLjL 

43jjJJIj 4 J_LLJI <—j^L^I J—Lc I chj 1 jl^_pw 

9- 

jJLSUI 4 _n_>LIxj ^JJI (j-ulj-^lj i4 _hj\ aljjJlj 

.oLJ)?l ^Jl 4aL^VL 

4 JjLlII jJl 4^jljli £j-a 4 ^ ^\ \ ^j| : jLuLlII 
4 4_n_> 1 j^ r,,j ~*- \ 1 4_uj ijjs (Serpentes) 4 _ujj j_uj 

JlSw^J ii 3 niljJZZJ A 4(Jjl Li A ^ _LU> 4J 

^SUj (JJ 4^jLLowjLw £)L_jil jl 4C^ljisl 4J 

^ ^ UJ 

JlL^j CxjL I_^jl j31 1 j 4 4_<5_lo> jj^a cal4_^j 

jA^stJJI 4 ji>^LI ^yA ^jLuuJI ♦ c.llu Mj ^nJI 4aljisl 
j »‘im i£jj ( YV * *) C y-L. Ala 

L - r ^j LLu^jLul 3jla I jlc. 4 cjIjI_3JI (J7 ^ 

^uLuil ( ) 4 ) Q-A JljIsVI t 3h V A ) jal 

9- 

♦ 3 jujSU I J-xj Lull j llLc I 3 Jlc. I 3 jujLc^sJ I 
('/A • ) J£_<1j I j! 

4 J-3_Jl C-U-Lw (j7 d J__UJjuJl £j-A LujJj 

4_j Lj jcn. j_u^s&3 jj 

•6^’ 


£l_^l 3 j 4 


dlj L 1 A 1 ‘ 11 A 4_UJ 4-C.^-C J^ -J |JjlD» A-UJ I t ^ 

iaL^^Li ^ ,W\ a , (Orthoptera) 

JaUaj 1 ^ i a ^ya Sj_u^ jljJcJl 


YAV 




























_ l^\ *■*3 >»tt 

^ 4 A ) I jJLc ( XX ) ^^dl 4d^k j cix_p- 4^aj^l 

9 . & 9 

jjkj 4j^d£lj Lda ( WY) (^—1[ 4_ijjj (^1 jl_^I 

£■ ^ 

£j_) jjtj _kVI <pk (jliu^til ^Ipl ^3*_ 

£JlL>. (J^JLj j^- L ^ T u i( jL_^Vl 4_$J JlC. ^jllLpeJl 

* jJI aj^' J) Jt (_PL<jJ( 3jjVI 

^ s- 

^Lik ^ ~^VI dal_nil £j _4 J Jlju da_2ddlj 

<_^aw dP^-^ ^dt-Jal L_i3*Lt-^ jJfcj 4d)p-ll 

£• £• 

Cjj-us 3 Jui c ^l£.lj tCuJjL^Jlj Jl 2J! (j^ajVI 

^j-4 4_ULjd]l o 'j _ it £j£. J J_t^J <±A_pw ^jl£d 

juIUjlj i 4_tiadieJ-4 CjL Ju i CjI i CjI^ llLptJl 
L^>a t^jl^Jl da ujjJI 3 Jljju CjL^I u±a ^I 

ji 

CjLIa Juu ^ k 1 ^ i/’mm jLt^ajVI 1 ^ X oj 

•JlwVl 

4_j dj t $tLdI ( j t £ ^jIIuju Ju d): lj^ >it I 

*3aj jLl^uj 4 4,_~*m& LiLs—txJi 

aj (o^*) j—oaUIj 
J jtdJl d>— 4 JP <Iuo 4u^? t j st_dl Ju ua d>— 4 

4jjj5t_dl 3 LptJl L-.<_lclj 4^jlj c^d»-4J (c.ijl_a^) 

d)-^ U *d 3ktJJL! 2djkt_a 4kjlj*^dl Juutj 

(cj^atJl ) da_2J ^jJdajj i , 11 / ! I ^ I ^__u! ^wlS ,'S 7 ? 

9- 9 9- 

dal_ luJ^I 2£jj3tIL<dl Sluaedl dJjjl L-dc I (^JLc. 

d>^^jdlj *d**“^J t ^tl ^ , „V1 L^JLcj t4_uLcil 

* l ^ A i-Lflu 1^ 

2 

jIlskJ ^i Id I^peJl d)- 4 ^5-5 

^3 111 Cj L_j I^_l5cJ I d it j-g—uj I iL^bda 

* d) < << d < tl^ t4_sl^dd^ 4(_S^ ^ ^Ldlj 

iLa^Ulj 4<l£Ld^lj ijL^seJlj t^lda^Jlj 


^ jJl CjLjj^ (.P^- ^ 4^ jdl 

.l_Ja_LjJl j^jdl CjIjj^ ijr^- 


dLpi. 


i A Ur :j^L>J! 


>■ >- 

J <r j_jL t-aVI cdl jdal j_ luSo 4d>P 

4 1 £ji\c jwj t_uJl ^ ^ \^a Jlitj t-(.d^ 4C_> 1 Jj £>LaeJI 

c 3» I^T) 1 ^ K1 3ju^j _ UJ-A 3jj _t^aj J-pJ Jw^ljjseJlj 

♦ Ljjskjj Ju 


jl jl_ddl j __a] :^l 3ttI L-i 

3 Jj_>.^<dl ^ l j-3_u^aJt 2_3 _l 2 jJ 1 CjI _uuuaeJl 

^■La> ^ ^ juuldl jd-*3 (_pll 4jJJbjdl 

9- 

Ujja. 4udJL?eJl 2JbtJJl Ju^jj 4 2JLse_Ll! 

Jk. Lc 2-bttJJl j_<u^3 Caa. 4 ^L3JJ! 4J_ uj ^ <y t m3 

4 (-J^uaeJl dUt CjluuuaeJl 4> JlA d)- 4 

^ 9- ^ 

Jlj L^j I 4-jJL^J I J 4 <LilitJ I I L^J Ljj 

4C_JjuaeJl 1 £_^us&3j ^l_3i!l c_jju_5tj 2_uaLd 

♦ 4_JL?eJl d)- 4 


4_uj ^_lu 4 ^ae_5eJ I 4_3u^ J 3 j_ui> : d 14 

JuLlUI jj—j jl 2 j^daw^l 4 _l3_^_uj lu cdj_*j 

4^04^]I 2j jda dySSj * (Family Aphididae) 

d)_1_ £_Lo 4_*Jl_dl 3j_daeJl Jj_la _3 jj 

CjIjI_ <^*W k J_i33 4 CjIj, IL^jJJLc ( Oj Y) 

4jae ujj! 3awlu ciJLJij 4 JuLjjLuJU 2_ul Judl 

d yA 4 4 ? 1~ V 4 CjLl^O ^al_4^aILclj 4 JuluLuJl dLlj 

♦ 4_u I jJd I L^j j 

j. jl£. 4 ^ ' ‘ J J ^ ^ ^ 45 :4 4fr I ^ 1 

IS ^ 

j1_3j^I L—cU_4UU * IJ_aw Jljla 4_ISd 4 Ldlk J_j!j9 

9- 9- 

Cjlul^uawj ^|_Ic^lj j_C.L<dl jujlkedlj 

tP ^ 

I Jl^j <_j 1 4dpjdtJl Lei 4d)ljddJlj 4 

*d)kuj^l 4 Ls Ijjluj 4^jlaj^dl 


YAA 
























4t—)ljJ 1 u^*]\ 0J_LJU 4J 3 JU JlC. CjLut iij 

I^C.JL4 ^L_Jjis ljL_p*J 1_ C.j-33 1_ nOjl di _tUjJ 

.^jj * ♦ tl ju c-JL^a cJa^Lju 

4£UUJl 4__d j ^jJl ^jl£l$Jl : |J ">i *<TI 4_JL>> 

4_d (jdjJUJ 4jj_£ IJl (J—^ 1 ^*a-j3ll Jlju 1 ^ 

^j-4 dLVI 4_ jl£ ^H$jj i j^_jI£ujj j_.t£uj 

L^JLc 4_c.j-^ac-4 (j£Lj tS j~*. t J_ qjlIIj J *> <tl 

JuLkj 


^_ 3 4 _j 3 jtojJIj 4 _ I 3 J_ »jjI : 4—<- L >iJ I 

2LpJI dUSlSJLa ,2LpJI CiLSISJI 

^j-4 Lj^LieJl ^ ~mj i j. ~<^l jl 3 JL^Ij 4 _iL>. ^j—« 

♦ Lfcj_$j 4_JL^c Jlju 4_lL>- ^ 1 < >«^ < I 
ciJ I Ia j 4 4 _jj Ij_l>. L ^L>j 4_u Lu L I 3 J Lc. 

UJ ^ 

L^Li&jl 4_ c.j_$j5e_4 jj i^j _CjL^j_i_u_3j 

4 3jLnj uua Jjj cl-ju£j1 (Jl 4 -^j 1 ili* <j I1 

♦ j_u_uJl!L} L^LitJl Ju JlC. (^^56-11 ^ISUI 4_3_JJUC 

?■ ^ 

j L^JLa jJt _t^l ^1_ ud» I ^JLc. 4_jiitJ! (JjUstJ 

& $■ 9- 

1_ Ja jl (JJLlAj * i (jr^ _lo>! JlLc iJI jL_ 

4_u!jjJ! _ uji\ L^JLvl j s J^j5c3 ^^ilII 3ljJJI 

g. Li*] I f^j^juu j ^ 1 M<r 4 _ lL ?cJ L t Uj^rjj «( DNA) 

jl J_>- I 4_uLlUI Lj^LitJl i^JlJj 4^j_JL?eJl 

j_lL j_Aj t^J_JL?eJl jl jLStil _t-uj J)jJj_jJL_i_uJ! 

♦^jlitJI *Li*jl£ 

iCjlj_4_3ll L> 1 ^_<alLj :^jol3LL>iJI 

4_j 0 Ajj i (coleoptera) 4_uju 1 

9-9- 9-9- 

1 1jjl i 4 c_j! J <uua jl 4 

♦ ♦ ♦ ) 4 1 Jl>. 3jult £ 4^jjJL^il 

4 LjL>> 4 4^Jj^JLAi I d) i^. I ^ X ^ 4 ) 


^c. 4 _ lI aaJ I o j A 4 £ 1 itM Ij 4j <J I j 

^ JlII j ifa-ii njt^ 4 (1) J 13 ^ L? ^ 

Jj_ 4 3 J_^ Ij 3j_Laicj ^I_atlaJl _l^lu 

9■ 9- 

4_*_aL tlaJ 1 _ j ^jl dl_Iju 

5- ^ 

jl>^ I 3 ^ 3JI 1^ 4_ju^ ju ^-_j 4 3 J juU I 

L$] (J5^u 1_« llJLc. 3jILst^Jl CjI _jl^_L?eJl *4 jlLlI 

9- & 9- 

^CjIjl^v j_jjI ^Ti 4_usLjI 3 J_*_a 

^.i »m 

^UUI L-JJ (JJ ^ ^ J—c. : I J^3» 

^ i ,^Ti, 1 1 ^ | Cj L^ JwlSJ ^ Jl3j 4 J-lu.jl! L 4_L>I 
L<uLu 4j_)ljJl ^IjLul jl l—j^LjuTu 

^Jlc. _La (a ^ "(]\ CjL^juJI _t-4jj 

♦ L^jLp> 4 -LlLd ^SlLaJI ^ljut]l 

L—>II Jl j31m<I 4Jjj-f.u-ciI : 4 -cluJv Lj^L>> 

L) -4 4_u_a^eJ! 4-ll_U-aJl ^J_l33_4_uJ 4 L^JLu^ 

*4_LLaJl 

S 4_j 3jlo^J Ij 4_ jllj&j-i] I 3 J_:vjJ I : 4 _jJ3J I 

L^jDl^k ;2LpJI 44^1 CiLlSlSJI 

9- 9- 

i^yd L^litJl ^_JLuj 4 j- ^I jl 3 JL^IJ 4 -lL>. (J—^ 


^_lxl3j C.4-l>. 4 L&J.4J 4 1<U1 Jlju 4_lL>. a l_ (_cl3j! 

4 4_ulj_p- Lj^L>j 4_jj Lu L^L>- ^Jl^ 3jlc L^litJl 
*(^jjwl CjI <h ( (i 31 (JJLlAj 

4_u_4jL_4jVI 4_u _r^Yttl 3 Jl^jJI : 4j I 4 _jJL^%JI 

£.4 L^j l£u l mu) (jjSu ^HJl 4_u_r^Yttl 4_JL?eJl jl 

fjj 9-9’ 

^jj£u ^1 4 4_u_4-^jl!I l^LjJVI C_jljj_u^iC. 

_ u~*c cJs ILb 

luLu^jU: (^j_?cj ^JlII ^ < << L ,. VI 4_l13sJ 1 ^_L4i> 
4^ ^LLc Lj ju^jj 4JSU 4 L^juua.^- 4_u lj_peJ I 4jjlitJ I 




























(j - 4 £- 1 L_l!I lt^-3 ) cjLpLojulI (PjVI jlj_LsVI <_p 
JlLseJI 4_pj_ UUJ dlLp-jJl (_^J ( U-cljjl ^j_Jaju 

♦ 4_uL<lII CjICjI^jJi^ oIuj^luJLIIj 

Cj I J 4_i^_a_ lu-<U I 4_u JuJ I Cj Lj l^peJ I (j_a : J-u>i-I I 

4 (Ungulate placental mammals) j^UJI 

4_U J p l li L) l^J 4 U3 U. 4_U J (^3 £_ 

odd - toed ungulate) jiLJ! j_jL _^1 4 jj jJa 

j_jl_ us L> L&ju-^il ; (s = order Perissodactyla 

a j—(j—a J-aLc. j— ju £ 

9 

(J 3 .I (j_a CjLsJ_ u^}\ (j_a 4J (_^_3ljJl 

I Jl>. 4_2jii J 4 _j cL^ jj>- : lj ^jSul»1 I lL>j) < ^ 

Ui 4 C__4 ^Ll*JI Cjlu[ 2_L4jLl J JlC 

1 ^ 43 wL^-Lt-UJ^ 4 l^m l ^ < 4 ^L-LtuU^ Ujllu> 

* L^Iu_aJ^b JU<^ 

4-uImiT Cjljdu*. 4 lj ^yA 

( 0 ♦ ♦ ♦ ) 4j!jj9 jujLjJlII J nil i 4j?tl».VI 

^_ uSlJ Cjlj^JU_ UlA 1 _JujLjJlII Cjl_ X-tClSZ-A 

4 jjL 2 IL <3 CjI _>.j Ju Cj^LcLjl!I (j _4 IJ J_ c.j 4£ULo 

^jju 3 jL_c. .4SUUJI ^_!j_ 4_t_ luJJL) ^_jjtil (j—^ 

ato 2*4 3 JLuPJ 4u_ LU CjIj^JU _La -Jl 

3jujl5cJI oliUlj j^jJI *^LLloJI J4j!ju 

l I jlJ I J_ *jj 4 lJlj_l^JI 4jL^j Julc. 

£> I-*—Loll ^ ^ JL4 (jT iC- dj ISs LJ I * ~ « < '< < 

♦ 4- u ^tt-<d I jj 9 l^-P I (j-4 j I ( 3 j- 2 _dJ I 

UJ ^ 

^jjCi (jp^Tu Jl_II JjI_loJI 

^.l^_^-?eJl LMitJl 1 ^ 4 4 3 Ju Jlc. l <r lL^^AIl>» 1 
J 2 n (> _ 7 —ill ^j— ujJL^j 2^1 4 i WJI 


UJ ^ ^ 

(_p.il ^IjJ^I ji^l (_P^ 1 3 jLuuj 

c_jjl_3j 4_J _ u±JU (jl^-L5tJl 2 O ^ a ^^ tlgaLjJUJ 

Jl 

j Jl3j il^ 4 4 _^JjjlaJI 3l_i5t]l jj_lj ( /Yo ) 

Jujj jl JLC.L 4 4 ^jjjlaJI j. jrj 4 ^jjjlaJI ^IjjVI 

(_P>w lJj _LaliSo dJlj Lcj 4 ^_J ^_u >U (A) ^ 1^ 

I Jufc 4 ^_L>. 2 JU ^1 JJ I L^JJUJ 4 ^^jJ I 

4 ^ 

CjIjUt" m< ^ II CjJL3wJ ^pjl ^Ijj^?I ^c. 

♦ 3 JL5e_5tIL<d I 

<■ 3llMl olji l 1 jL_uJ uJl (jlJ_p* :j^jj^>JI 

(PjIjL^ (_P Jl3JI ^JLjlII 4?1 mi < 4 3pj?e_<d I j-p 

4-L>.j-<dI ( $ _is Ljl^J I ^ L<u_ ll 4 l_uup3 1 ^ La_ lu I 

jjjLlitil ^1^jl Jl>-I j£>\ P<JJ 4 LjL^I _Loll ^JULJLcj 

9- 9- 

^CjJl (_Pc. 4J-4J ^1Jjl 3 JlC. C/ ( n\p ((i I 4 Ljjjjl <> 

I Jufcj ♦(pslj^^l CjLu_ ljllA £j-A Ju JljlU 4JUa>w ^j_4 

(psj^l Laj (J^-l 4_UI 4_3JL>. (jlj_j^tJl 

♦ 1 [£ J-tlb L_3_p^j CjIjLsu (j_4 l ^j4 Lj_43 

C_j Lj I(j-^ (jP ^-cjoLljJ I u<j >i 11 

* (^-L4j 1-L4J ^ I (^ M 3 < < 11 ^ i'^iC li.l-3-L4ll I (^P ^*^3 L ^ 1 

S- ^ 

Jlifcjj 4 _3_dJ 4j^_4J 4_o£.jI (_P ^ J_II 4_d j_ 

4(^_jjse_La£^l ^ jJl o4 4 _u3^_lo_l5cJI (-L^aitJl 

d^aitJl (J_ 4 ^aHjj *(j^jj£l]l Ju_ lo^I (j^Ij (j' ^JJ 

4_lcj _LoaitJl (j_4/j_ll! 4__p^jL?eJl 4_ ^I^cJLj 

^£lUJl (j_^ jj _44 jol^tll jl 4u£jj_r^tll 

(_P VI Jl>. p V 4-L4J nM% (jlu-Lt/l {^yu J_3JU 4_lL>.I jJl 

9- 9-^9- 9 

^1 4 l ^I 0 ^L> ISUail 4? 1 (_pll ciJU-mVI 

(j_4 ^ I Jut] I 4_p_4^J ( j r £ ^ Jutj_LOJJ 4 IJUJ^ ^ I 

CaL^tluaJl (j_4 111 (_P (_j^Ju (^jJl ^Lpl 

L-u^pJl 4 j h V 4 ^-uTuLp. ciJlu-Aj 4 4 _l^j_looj^JI 






























Si 

4^^l ^j_Loj J J j j-a L-kjsy I j Jo£. 

^JOJI (jl^_L5tJl p '>> 1 4-^-LfTu-cJ1 JL>J J Jo£. 

( J7 1^ J- Clx_pw 4 ^L>wjjl j| Jj*. 

£• 

♦ 4_qj_Lo_qJl j *^ £j-a 4j I JlC. 

jCl ^jj 4 3j3^ (Sj^~ UJ (jr *^ (Jj-Lfc-a : jJI 

4-lIc ^ Jljuj ^ jJl (j^-UjJl ql J^JJl jjfcj t jLfcj^M 

^ UJ 

^1 4JLqa?eJJ 4jLfcj^M £)_q 4_r^Tt qj Ct-p* l 

.4>Lj^LJw 

4 Ll>. L^_q j J <^>j ^ jJ! Cjj _t^Jl 

3 J Lv 4 _jl3j^ ^j-4 Jlc.jJI Cjj_lo cJsJLlseJj 
jLJUJ c 3^ 4 < jr ic. I LqUl| dJ Jj 4 
L^JlI JLC.jJ! 4ClJ_t-0 ^U-UJ .J J qll ^yC. £jaL_aJl 

jjj 

£j _lLj 4js&_uj LjLjLjjd Jl_C.jJI (CjJlscj 4^—Jj^Jl 

3jIjl5*JI 4_p*jJj 4 I 0 *_JoJl ^ n^ jLjJjI 

4 Jjd I <jj^ 4 ( l(«) i U I fl ‘ | £, I 1 J^ UjJ 

4_UJ_lO 4_qJ_LO CjL>.J_4 4 >JjJU JSLluJ JjLqlJl ! JlA 

♦ JlC-jJI Cj^ ts*!\ JlLqU 


c> 


4 JL 33 


4 _£jj>* dJj_stlLqJl qlj_^Jl :^Ljj 


9- 

4 > * < << jij 4 ( j—^jVI 4_u iLseJ 4_loLujI 

(JJjjseJl <2a_*_Joll Cj^Jljla <-_3MJ3wI J-& <-J_li 

a £j-a 3jIj _stJl CjI_ 4 3\1 ~1 * 

u> ^ 

J- 4 4" 4_J_f II q Mill 4*>Lk]l ^^ t 3 \1 _O* I 

£ 

(j-JojVI (jljjAi L ^_3-tl3e-<Ul (J—tisj _ 

^jgjJjl i^Tt tl (J^Lu 4^1_t-^^L 4 Lfcjjj3e_4 

L^c.L3jjI 4-lluJJL ^LjJI ^_ 1 < 14 4-uiaj^l 

4 4 *-3j 4_L^ uj^ILcj 4 4_L?t c-- 1 ! 

4-i£ L t . a J 1 ^Li^JLI j ^ U-1 f 4- Li . i i-L! Lsj 

.(j^UiS/l) U}Ld (U) ^1 


JjjL J Jo ^ 4-aOeJ I £j£. J_J01 JU ^_jJ I 1 «11 

4^LJLulLaJlj ^—jjljLSeJl j^j-A ^jjolj^cVI 4_H_>^ 

^j_4j ^ Jl! I <— 3j J[j >• ^jLootllj I 4 La I j 

& £■ 

^1 $:! JuLlIj ^-Oe-L4i^VI ^jJl J-3Jj *4_LoJLaKJ 

4jj^L_Ja-<aJI 1 $\a j_cokjj 4 4_^l£’ ^_4_4ioeJ! ^Ij^l 

. 4_Lo 

i 3j co£. ( JT ic. 4-4 ^J_l! I 3 jL>wj : ( J_clujlJ JlJ I 

s- ^ ?■ 

3 jl>.jJ! 4 Lj-u-uj 3j^i_i£’ JjJI 3 jL>wj 

4_t.q_t.aJ Lq 3 J_tla (_l_q I jLJtH_La 1^ Lc^-Llu 

♦ Cj!^-Lso! ^j_q oLJ)?i 


JLl^JI 


j- 


o—“ ‘ 


>! :3jJLJ! 


4-iUJ l! 4_uL-q_4$JI 1 l^ocJL Jo. J! 

9- 

: 4_jj-jloej V1 4_qiSJl J_lso! _ljoIjJI 

4 ( jajj_qjj! 4 _l3jjJ.^I 4-q.lSJl (Atom) 

4jI J 31 1 q!l Jl3^ _lo2j >U (JjLLII yJJL. 

^J_q (J7 ItJ I 4 3 J J 11 £j-A jJt LJI Jjfc Lq JL>. 

(cJjL^^ItSJ^I ) 4-Jl tall 4jjL<_Se_LaJl J) -4 4j Ut _ La 

I JLO- 3 J^L» LJ 4Jl 5C LoJ I 4_L >.^-A 3 I JJ ^3 5SJ 

^J-A olxjt 4 XOwJ-qJ! 3lj Jl (JJ ^T) 4 J 0 Lajj! 

»4_! JLtHq 4 JjLjj3^jjj 4 4Jot_LaJ! 4_towj-q oLj^jjj^ 

JjIjJ 

♦ L^-q-LaO> 3jI jJV 

9- 

cLujiai £j-a ^_qJojtJ I 4 -j-lIc^I : 4-q-4.LuLqJ I lj j 
^ L> *~\ 6 4 4_qj_ tluA CjI J jl 4j_q_i_ u±a CjI_ 

9- & 

I JLU x xl A>-VI <jjj JL>. JLJU «^_q_xJ I 3 JLp. IjIjLlO 

j-Aj 4 ^ I (Ji^lj (JJ L?—^ _JoJl 4>jufc 












































_4 L_JJ_UL 3j^_u£dl 3jjjVI 1 [ 

^> 3 1 miLujI ^jLj^JLII JjI Mill ^3 ^ <j _LaJI 

4_U LjlI I j 1 1 ^j*4 4 j I JlU I -i Ij U I (jia-JU 1 j Laj MU I 

oL$LLULtlj *d_ l^jl «tl L_jM 3UI J_iLc ^j_a I 4 J 

3j^l ^>1 c j_4 juu ^jUdl 4 (Lymphocytes) 

diM-^L>. Jl__gla ^UcLsjJl ^-qqjU 1 
♦ (^jl 3 <n'tl jL^jsUI UijLiaj 

^LaJu ^1 i 4j j1_3UI CjLjI^lscJI q-a :L>i-lU I 
JLsjj l 3 j._dU I 4 L,..,Aj^_L>» j)^ mi 4 l^o t 

JJ_gqUl i IdU J Ut_dj JJ_gqUl ^j_LJ J _LfcJl 

tP ^ 

V t \\ (JT i^ 4Jjjla 3 j_3_lL <jj£dj <jUjJl jdc 

i^JL^VI jjj 3jL>JjJl JJ_dUl UJj jUl ^j£U_J 

j-Aj Ljjj ^_LUt I jufc LUjj 

4Ua*_tUlj .4_JL5C_uJl ^}L-ujL U^JgJU Lc 

J—daU t (^jLU j*UI cUji) 3 jUlL<3 3jIjl>* ji 

V L^_)V il Jl>. 2_UL4 datlj 4^LsUl ^j^LaVI 

^j_p*J i LidLuj L$_a t_g^ La JULC VI 4 2j M<J 

4 ^_gqJsUl Jj_ ; UJ 3jlj_3eJl 4^*.jJ (j ^3 V n 

ji 

J__da3_t_uJ V UJjJj 4 jj_ciULj c_jl_^jl^peJl 

^ gUfcjJ a L iU I VI Vj 4 ^jl?U I L?s_gu_ I 

.<jy£ 2 JL^ ^ 
I 4—LloU L) 4_CjujUI jl 4 u3*>jVl 4 _Cj_lU I 

4-U-gUL jjldUl ^ gqaeJl 4_C.j_ uu ^^Jju 

J UaiI ^ 11 4x.^ i_u : 4 _jiI 4—I 

. 4_g^ ^ jJ I I 4 _c.j^_<j 4_u.qU L 

tJjl _ Ul ^J_ l! dilji (J — 4 L * ^lj :3L^^JL-UI 

^j_c ^jLcjj 4_<U 14_J_gs 4^jJu ( j r <^t_a l^o (uy. 


l^y^JU J ^ ^JLc. ^_3 j 4 3 3 * 4-i^i ^ Li 11 4 A * ^ J t { 

* s- 9-9- 

L)Lp.l _»jj toLullLpeJlj (U I ^ LU VI I^__J I 

4_ug/l_ujVI 4 JimS *4 j^JL*J! 4-<iic.jJl ^-loL 

ggiaeJl ^^JLc. Jil_ti^tJl 4_<iic.jJl 0j_ 

C;r L. ^ jdi! L^Jj ‘ubj^^ 

,4U^LlUI dL^LaUVI *L£! t«^UI 

OJ—^ (J^ L>^ ^ b AUij o'^tP^ UJ-^ U 1 

lIjLjI^_ peJ! (J <~tt) 1^-4 JiitU_LUJ Ju9j i 4 

L^jl^IowV • I ^ LU^J ^Jlil 

9■ 

* <_fJ V I ^ I ^^-4-ggj I CT k. 


^ I^jgiiiUj 4 _uLc jl 4 jj_j lUjLjjL^ jlJi^IjiJJI 

9- 

( j r LUu ♦BjVjJ! jl (J «23tl Ju-A i ^_LUj_5 

^ ?■ 

J. trol If LLp.1 L^.Jj 4 _LJj^ <-Jl_Lg I JL>* L^-Lg3> 

4 1_J_Ic 14 j-vjjJl I_*4_uUkc. 

Ll> 3 4 ^-LgjaeJ I L>- (_^C- j^J j3 l 3 _>^>*2 

JC_L>_uj ^JLc. L^JLo Jl>.. La^j lUj _stjj L^JLjl5cj 

s- 

(>» CT^i •‘-Sjj-** ^ * * * ) ^'>2 

4j>^jJ L^J (jgiU (^1 tJjLUl CjI 4 CjLjI^-lscJI 
I 44 _t-g^- 3jl j^v 4^.j4 jUu3 J_J t4lblj 3j! j_>. 

*4_j£ ^jgUJU (^jJ! da_ gtjjj! 3jlj^V 4 jn.JJ L_<_ gg^tJ 

4 1 3 r~ A J L^u I Lu I ^ 3-g. | j jJ | L_.dc I da ggU 

^ £ 

^lajt_<a L_^l ♦ Ullj 4 t << o o ll ^LaVI ^__u 

9 - 

cL> <^. <34 1 3jlrtJl (jlalJ-Ul ^Ul ^1 J-jVI 

.MU 

^jJdUl ^ JjL_lUI :^jL^UL1I jului 

t 4j^3jJl 4_tc.jVI LjMdUl ^_u l_jj _luTlUI 

^ 9- f 

jl _ 4^Ul 4_jC.jI ) 4_ gaL>. 4_jC.jI ^^ ^ aej 

^j-JajUj 4 4_UlitUi I_ ^jLcjUIu ((^jl_<LUJl 































i Clx_L>. 4 1 ^jlf ^itl £ I JulII 

4l_3L^ JlC. 3 JL. (J (jL* (_ 7 ^ IjJuSL^ 

*- Z * 

3 L jL>. 3 ^ ^J-uLeJl JL>J 3 JI Li JlLc 

. c_3L J^- 

(*:lj Ji£.) 3 jjLn. p_ 43 I 3 <—: 4—dJjLaJ! 

* 9- 

3 yju £j~aj . L^j L Lpw !j c_jlj co^tJ I £j-a 

JiL _} L^jLpw ^j _4 I £ j^>- (jIuJU ^lll C_jI j _tlo^eJ! 

<-_)L_jij L Jj?eJJlj tj^LjJl 4.3 jj _jJl 

g-t-oJuj ♦ ( Jj?eJJl (jiajuj 4 4_JLJJ! CjLilj-<aJlj 

£• 

p I 3 ^ I 4 \ j lL l-j£ L_*J I £j-a 

* 9- 

• L^-t-uJ '> ^ Lj La* I 3 1 ^ j i 
4jI Cj U-lUTlI 1 4.C.^_4J?e_4 : 4 _lj IjjJ ! ZjJsjlu J! 

‘(DNA sequences) ^jl—uJI J M.Lntl ^ 

p^L r<t ^_t_uj?eJ! 1 _^j>. Lit^tj cjLlujj^jJI v LLl! 

♦ 1^^%. 4j^_peJ! CjLjJLaaJI 

l 4_bLj_ uu l $. i_Jajj 4j»o mi 3 J L :J^iJlJI ^ q <7« 

Lfcjj-3j 4 J_<L*_a ^jLu^j^ CjI 3 44_3j3a* 

( j r £ 4_uoL>. J Jlc JjscJJI CjL[ CjVL_loJI 

iP °* * 

Jjl?c_ 4J pj 4 4_l3 Llu 4_i_u4> 4 1 ^ itai J 3 < t> I 

3 _lf. 4 <^>la* c_J 3 _o* 3 ^ (jj3L?ejj 4 £ IL^-t3ajju 

3^ l^jL L^JL3 j 4JL*_tloJl JjLju 4jj_^ 4iuk 

3-aljjal L^JL jJ_ 4 L^£^£L3j 1_^JL?ej u J L^Ja 

♦ JafcjJl 4 -lL>. L&^^lll ^-3-tTuJl 

4 4_jJLjcJ I 3 Ijj (JT £i j__3j l_4J^j 3 : ^ iu/)l I 

(j^j3 <4 (j^—ijj (j:jj _j ^ >>o^j cjI—( j—^ 

z 

LjJLJ_ (^^) (jl—4-UJ^I ciJ_tL^JJ 4^_L5C_ 

( TV ) 3jj_ u£> ^If 4_uj^c 4 _j_<;_llltv- 4_lL>. 

4 _Jj^ 4 t^> 3 1 JULC. 4_4^2JLJJ J f^>3j (J£j 4 Li J J 


^ yj ?■ 

4^1-4 4^1^11 1_«l U 3-*.^_4-uJ t 

*4_jjj^_lII 4_ujjHJ! ^jq—lu j 4_jjj3c_l!I _i^lj 

^yjJ I L^-t-4i-JJ I ^ ^ Mt-gj 1 Lli jlliluj 

(JuiAjuj : L^Juj 4 L^K t 3^.IjjJI 1_ 

4 ( 1_l3sj I 4_u LJ lj 4_J j-J I _ ujJ I ) 

4 JL>W IJ ^_Lj I J)jJj 3 I <-JlJ|_4S C—< L&j 

L^J 4 ( _ T >.jL?eJl tLggjjJl 3 j! jJV { 

jjL 1 ^ £—U2l1 4 4jjjj9 L_3 j _LU I J^5tJ (^3-3^3 jJL- 

L^l5L.A l_3JLj 4 4J_ ^3 Ljj^3j ciL*. _c 

- 4 j /> L 4T 4jas-(.L I 

3 ^) LL 1 ^ ' << L ^ 3 -S LLiI : ^3 ^ < <<11 

((3tl ) JLj _ujaJ! J3 _lL J-Aj 4 (^jL _jgJl 

^L-jl!L£ 4 JjJ_<J! L^jLl^I ^\ 

4 L-^g->- 3 ♦ c-<jL l ^ 

jjjLtl (j—« (_y^J 4 J_*j Lg_ ujLlllujI ^_3j ^_lj 

3 j jL?t_£ ^_ lu 1 3 L.^.i 1 

♦ 3j^i_i£’ CjLvL u^c J4T 4 JL- 4 JI 

3 3 4 ( 3 LuJ I 4 ( 3 L l3 (Jj Luj : I p "< 

jl^.-^ 4>J3_ jj 4j-4j pjtij 3 4_f. 3^ 4-jj. L f 4_5tjlj 

^LjJLI ij ~z -}tl <—sL j^ CjVL_luJI ^ Milt! 

J )- 4 ^ Mt Luj I ^J 3 SJLJ 3 4 l ^ 3—^3 1 ^ Ml 4? 1 (3^ 

4 3_Jj>3_4_^eJl3 4 3jl jLtl CJ 3 _JjJl 3 4Cj1_XJJ 333 JI 

3 ^**3 (1_^ 00 4_jIj^) CjI_ 

. 3 <rO L_*J I CjLl^J^J 

4 J^seJl ^_t_4j>. (J— 4 ^ 4?l3^J I ^3 _seJl :^1 *< < K t \ 


^_J_1-uJ 


j 4 _Lj 1 ' *3 j 4 _Lj ^Ji 


. (JJ3 OJ ^'<1 3 


ol^jl ^^-3 aii! L^jJ^C (JN Ml 1 3 4?J 1 ^ 3 _L>- 
4 _t^ c^^LiwL ^L _L 4 JI cJsJbitJ *4 j^L?cJI 




























CjliaL*_ Ja jl (j—« 4_ <^tt 

£ £ 

^1_i_a^^M JlLc t 4 j_iLc daL_ajjl 3 Jlc. (_j£> 4_cJLZL<a 

j_luTlxj 4CjIjL*JIj 4JjIj_l4l!Ij t4_J_ l^JI 

4-L4LL4U^J ^_^Jl ^^l^dl 4-C.l Io~i_ luL^ 

JJ h < 4 £j-A »(ji^l ^ 4 j nj _aL>- j_iil£. JjjJa 

£■ 

^JLc. (jjlbtj 3jl_ lIjI j_& Cjj _t^JLb c z Lp-VI ^Jk 

(^Jl (j—a Jj_^j tCjL^Ju 3jic. jl 4_4JU 

J_ 4 JU_luJ (Cy_ t^s\ \ CLlC. LlI 1 j_tia*Jl (Jlik-l (^jd! 

£y& jlL 1 IS 4k*j JLt^jI 4 -LlujJ 1 ^ 3 jj 

LLc. L^J^LL jwuu t jlLI ^j-uJLv ^j-4 jl 4_ luJLn. 

£■ £• 

4J.J_lu_ 4 jku jl 4_1 _Jl 3 jl 4Jjj9 JL_JJ^ 

CjL Jl) jJl dJUt 4_u_i-uj jJl Lmrv.^1 ^ ^ i <«jj 

ji 

da_LuJ dj_Lc^J I 4_C^_t_u J J_3jj 4 £_4_4_aJ I 4 _lu Ubj 

jl 2L_uli]| ^ ^ I jJLc ( Yi * )_ j ^jLx ^ j-& 

(^n) 

I Jj jJI 4 4 J Jlc CjLuU jkI (j—^ ^ I 

4-3jjjla :4_nkj ^_^1 J_ 4 ^tj 4_3jjjla 

4-4jj^Id jLi-^Iow^U jl Jj jJl 4 _^jJlc. CjLuLsjkl 

4 (Anura = Salienti Subclass) JjjJI cjUjj^. 

9- 9- 

3Lj^_<JI 4_j_ 3JI SJjjkJl 4_ullitil L^JjwjL J.L 4 JJ 

9- 9-9 

^Ijua^Mj 43 jj_ i^2i\ 4_paLaVI J^-j^Mj 4j, 33lt 

3l_o* Lpej Lg 44 j>*Li _t-uU 3 Jjl^JI 4_JJtkeJl 

4_(_uJ LcJ I (_^-k (j—kjd I C-cC. Hall_ ljj I (J [3 4 4__jjl5cj 

^jC 4 4-t-uJ LjJ i cr k l miLujI Ll%j 1 ^ ^ 

^ j_4JLJ ^ |4—I ■■ ^ 4 £. I .4 J I j_L*J I 4 u ISLc I 

jl jLsc-lLVI (_^-k Lptj 4 4_t_ajL jJI (_^-k ^oLa_ 

♦ 4 t «3 i Ju 


^u—aa^jl (j-a— u <j 

^ 5j 

Lc 1 / ><3 <| >,. 3 m j 4 Lc.Lt uo ( i "l ) 4_c uil> 4_JL>. 

w s. j! 

L^-La JS ^jj5cj (^pJl ^1_kc^l tCJljJLLl 

^Ju i^i I ^jj JS ♦ * k 3^ Ljjlj ( Y V ) 

l_4_c _fao3ll (JT k JluLsjj^ 4jo m< 1 3jl_ c. ^_Lkj 


L_tJ_fao3ll J—^ (J <rf*Vn (^JlII 4 

^ 11^> , ^ a L^jlL<-4j I 4j? Jk Lj JlLc. I 4J^,^ < <tl 4 I 

*^)jjL3cIUJl Jlu LsJ jSI]I 

4_uj_ u^Jt CjLn.j_cJI ^Uajjl 

j? ^ 

I jiib djJ u2sj Cij^j 4 3j-f-tS ^ LJLc 3 jiko tJ^u l 
LLL u 4 4_uj_ Jl c_jI _>.j_LLJ IjI jl_jjI ^1_kjj^M 

9 . 

4^La _Lt/^l 4 >JlA J^LL (^j^-aLcJl ^.jjseJl j_3 Jj 

dx-t>. 4 4 31 ♦ I LuU I I J J I J I J 

3 Ju JlC. CjIj^J 4_U^_4^Jl CjLn-J^JI ^jjj ISjuI JjSJLj 

♦ ^Ll^JI ciJUbJ 4 _jJLLI jJl ^La_uj^l 41 dLuj^j 


(J j^lkeJl da_ loj jl t a 

4_u_A (_^-k 1 3 4 u^jbl JlLcI ^ 

^)Lf.44j^l 4 >jJLs 4 (Airfoil) ^jI^-a <_il_u_ujI _ lu 




UaJl / -a^LLs. 




3 ^ ^ ^1^^ 

oU (j—a O^fL*_4uil 1 a'yj 4 _l?cJuIj 

4 1 ^ lj.J (J-JajUJ jLse_LU^I i 3 |3> J_^tJJl 

I 4 ]5^5eJ I c L^J lda.j J Jl_C. ^j- 4J I $_ck Jj-3j ^__j 

t"< ^ ^ _3 L^cJ lLj_luJ /.4 <s> ^Jl 

4 1 ^ ^ 4J La LjJ I (3^^ luJ I (_ y—^3 L 4j»o mi! I 

3JJ L l)^ ^ ^ ^ Lh 4 <: L^ UJ ^ i -^- UJ ^ I l^- 1 ^jjk mj 

da-d^tJj 4 g. l3_ loJ I J_4L_J ^L?eJ I (J-Sw I JL4 

4_ditJl Ji^b JJ _lu3j (jyJJl 4_jjI ^_crtJl djb^l 

* 4d_cjJ I dJjJL V 1 l.^.l?4.0 Jlju 


Y^t 




















































CjIj_ tlareJl 31_ ju>* 4_Lvj^a :^IjJLji 1 ! 

I 4 J 4j9I uLd 1_5cj C-ljjv 4 4_I 4_L>w j^c ^Jj 

Jtjjsej 4 JLvj-$JI 0 jufc CjJuzzjj t4_j^lj 4_3 jj_luj 

j, ^ lajj 4 4 JjLa uo ^ 4-" 4 4^3 ^3^ 

4 4_lL^ C-J-aTt^ I 'McP^ I 

♦ Jjia3 Jjl 3 4_*Jl_(Jl 3j. Mi^eJl 

4 ^jJ i ^ I 3 J 2 J I 4 ^ _u$ t 3 JLS. <Jj 1 _<-<j : J^wtl I J-lo^ 

4 4_j!jJI JlLc 4 ) 4_jjlj_lL^JI 4jLs _uo cJilltitJ 

43jjIsj 4 >.3 J 3 14 4—j L^,£j 3 4 4 stjljjj 

4 Ll^-|$ 1J I 4_.u 4 (jjJLOii 4 _JLjJL)1^j 

JL<U t_u_4 J| jjj^jJI t 3 \1 "4^1 * ciJJij 

^1 4Jl » Mill ^ 5-13 4 ^LaJJl c_jj_pwj l^JLa 

. 4_*_<^>~ 44 K ciJJ3 JJjt-gj * . 

£j-a 4^t3 Lj 4 JSI_(iJt 4_iilLc 4_ 

9- 

3 _ 4 4_lL3_ lo]\ JJI 3 _ 3^aJl ^1_ cjul 

£ 

4CjIj^3^ £_jjI 3.4 4-^-tajtJl £ Jl&j 433 3 ^ 11 

Lai 4 4jl Juu 0<LiuLgj 3j^p*VI cIj^LJI 
J <3 t to nj^-3 43 ^ 1 * 3.4 I £j^seJl 

jj5e_*J| 4 3U < 4 CjIj, 33j 4 jjj^JI ct^JJ_ 

♦ (^3 3 a H J3_3-*-ll 

_ l4ljl!I JLdJtl! 

9- 

L^jLc.j-33j 4^LL<uJL!I 4_uij^I ^ 3 J 

^ ^ £■ 

<J£ i _ T 2 1 g ~m d I £" . „ <a 1 •>■ I _L>-jjj 1 cLilHie^J I 

t 4 jjU^iJ| ^jjiJLJI jLa£.j (Tonsils) 
jjuJIj Sl_L 2 JI ( _ 7 3 a^lWJI jsjl*JI j 

t jL^kJlj (Thymus) jl S_ujl!l 

4jj1 a ojl tl -iJutil 4 _lujLuj^I 4 
3 J-£-& L?e-4 1 33 ^ V dJJ ^3 t ^_<_uJseJ I 


4J3jtotl ^1 iS> C 1 ^<5 : L-4-L(jL>lJ I jUj jJLb 

4J 4^^ajl_4-^itJl (J—^ 4^3^5t-4J j, jo"n 4^/ 


JLI 4 J 3 4^ujji, jl 3^(3 ^U^ILjIj CjI jLc. 

C__<_3j 4JUjt3 _(_UJ (^jjl L_<J Ji_<jl 4 >j1_3JL<U 1 _L^jl 

4 ^J > ^ 3 J I 4_!'^ t_uj 1 J- 3 ft 1 4 _Ld L_^3J 3 iVI 

4^a Jl^lluj LlL^ >L 3 1_ tiajl j^LLaJl I Jufc dJLLaJ 3 

4jLse _ l3^?I ^ If 4_(-anj Cxa-uj ( j r _£ 4_pa Jl3 

4 L> a^Ll?t]l 3 ^jl Ju JlJ I Lc. L_< iifcj! jI_3j 

♦ 3 j^5e_tIuJ I 4 /3" v 3 ^ s 4_iiic. Cr i_u 3 

0 I 33 (j—^ (jl 3 -p*- 3 a 4 *JJI I 

4_jLx£L<u l ‘J j 1-3-3JI 

(j^tla) 4jua^3 4tlLJ3 Jjtij ^ 3(3 4^I^JI 

* £■ 9- 

£-<3^3 4 1 _ tiajl thrill I Jl £t> jjJLL^I ^ 3(3 

(05^) > 4 ^' 

jl_ 4 ^ 234 ^ 3 !_ujj^/L cLi_ptj 33 jLv :3 l—^3tatI 

UJ ^ 

1 JlA i (j LU 1 1J > J _u£U I *' 9 11 ^ ^ l_3j L*Zl4 

3=^; t^jjl c_^JUJI *ut 4 • « < <« * 3 l£^ut 

CjVL>w Cj J SfcJ 4 I J J_43 Ju 453^0 Ju£ _ u/ 

^ ^ ^ 

3 I 4j9jJla]I jL^jVI JJ Lj 1 3 1 4j3j LjjcJ! J[ 3 -l<-uJ 1 

J_L^U CLiSXlI 3 _^J U ^ JL3C-33 3 1 4 JuJL^cJ I jl ^ ll 

♦jLst-Jl 3 LulLs 31 3»jVI 
_ 11 Cjljj (j — 4 4_jjLn3 CjI _jl^o- jLtl 

3 —Ju l( ajL_Ut cr-jhu (oviparous) jL^*Jt 

^ f 

c-^ljl^VI 44-laIjJI 4jIjJL ^jliJjJl 

a I 4^L^I^ 4 4j^JL>.I 3j 3_uo (^ic- 4_^cLaVI 

*4^3J3C-4 

9- yj 

^ *> 3 ; ^jJI ^JL*JI *4 /»i * 11 

♦ JjLc.La^ (jyS 4_L2eJl JjLul£Ul 3 ^a 4 _^jL juIl^JI 




























yA dJLL&j *^jl_t_uJ^I dJLti 

CjIj _tlareJ! i4 _ yy jr CjI 3 CjI_ 

£ £ 

<^>t I j I 4 j jJlcJJ13 dJil I jl 3 Ujj3J I 3jLjlII 

£■ ^ 

^JLc.1 4 _ul^_^Jl 4_i L=r lc. £_33 v Lg 3 J c. 

£■ 

_xjuJ^ / ^jl 3UVI Ji_J 3 j_Ljfi _ SLj (L-t_LlJl 

9- 

L^r ->. (2)^ - 4 3 A 1^. ^ 11 y_uu J^C—I 

i's> rftb 4_d_ uj LuJl JJulSI I Jlu LqJulc. yzisVjLa 

yA _L<j^_^_u yyAyJt 3 jL*Jl 0 d—Jh 

^ iiiLUJI ^LJj p Um ^jlJI (Thymosin) 

t4jjLa_<JL!l Lj^LseJl ^llul L^C- 4p_t-tOeJl 

pjJj * ^-LtOeJ I 4_C. LUJI pjh> n < jr ic. ^J 3uJJ 

^ ji 

3 jJlJ! o jl^J ^jl j 33juj * (T) Ly_>U3 1 

^LuJ^I JljLC. 4JlUI pl*j 

J3a ^1-L vi3 : 4 -ul^.llJ t ^ jJtlI 
4 _jujI L*JJlc.j tCj^LsufoJl yA 3 Jl^Ij 

"by \& oLclj^ CjI 3 JJlX :4_jJLx1H ^jlJJI 
yA 4_^_lUI L^-t^ yy^Lo l ( _uj I ) 

9- 

t J_u£|_$Jl pj_U 4_baL?eJl y-L) l j_ loJ! 

<jj _Ul 4_ Jlc. L^jjlj_i_uJ 4_LalrtJl 4 _jjLU]I 

3 Jl* 3_<-u_a 4_ul Jic. JI ja yA 1 gC°) Lcj i (4 3<nltl ) 

t> * 

3 JLJL A y£ ((Luj^S.)) l Q r,Q& p J ol I CJJ-3JI yA 

t^jA M-A 4 jJdJLA L *- £ L-J^JA : ^SJLaJ I 9 1 JJt3 I 

jljua_4-^^M (j, _!(_ iyy _lil j_jL^ 

jjutil 6jy _33 i 3j _t3i3Jl _I II 

1_LuL_t/l yy^uy i CjVL»_lo] 4_j^jjlLl!I 

t4_jJ-AjJlj 4_jJLua^l iCj\ _ 


. (l!jLj 1 3 ojllI ) 4-jjl 3 ojlll yA 

Cj jJi jlu yuj Ju ^JLc :IJ { ijjf jJllu p ^ 

♦ CjLjI^lscJI JL^J^I JjLujJJ 

j L^?e-! I yA ^ LjlLsJ I ^Uv- jTlkj I :j I 4 _jJL^ 

3 JulaJJ 4 /^-U 3 JLc. 4 ^ ^ iia^J! 

p Jiit3 (_u3 ^IlJ! CjLjI ^_peJl y^—Lu I y—Aj . JuJo. 

4C^lj stilj 4J cUJlj iy 3jJI 4 3jjTaJl _A 

♦ 4^Jj^l^ / g.i <h>t \y 4Lc^lil^ 4 4£llJjJlj 

ijr £i 4_j_2eJ! CjLJcjISUI _ Jay :i h j\ 11 4 jUr, 

c.3^t33»*.VI 4^jlj 4 4-LtTuJI 4 j>.jI 4 ^ f <i^>. C->\^yA-ztA 
* j^uj 1 g~t t (uj 4 L^Lu 

^l3JJI 1 I : 4—(— I y I \—uayl I t ^ j \ 

L^JLa JlLi£ 4^1 l^-t£> tla lIlju 

& 

4lsL <^j 1_33 ^1 ^1_j_oj^I CjLcIj^ 

JLl£ 4 1_4ia_L?e-4 4_J_i3f g i /I « t-^N 

3l_S ^ »~ 4_tiijjjJI <-ilj <^'1 £ya j jic. 

. Lit! I I ' £ « aa 4 ql~&J I 

j»! J_3^1 CjLti_ u^jia (jl_5_o- -~'J 

cjLuSH*JI iijUa y <■ rtl.-oj 4 (Arthropoda) 
<_£Lul!I ijjj (Class Arachnida) 

.ijic. (Araneida Order) oLj3j_iS1IaJI y\ 

9- 

ChVc-yA-zzA J ^ (_ 7 —3JI >Sj >-VI l_<_3jJI 4 

♦ jljJi]! y 4 ( j3/Ij-3JIj 4 4_jjL3aJI 

yA yju£ L_^J y-A £yj :4-^S 

4_i^j^JI 3 sy \ 3" ^ 11 4_3_l 3 jJl CjL_oj Jljl!I 

yyjjt£ 3 4_uj Jlc I 4 ] ^3J! 4 3h3t3 

Lu 4 4J1 jL_u JuJl jl 4jj dJU_<-uJ! 





































i Us*». Ij 3 I 4_l_i_(I ) -4 * I 

( 0 * * ) <j_a <_3—L-J—^ 

?■ 

<jLj 4_jjjL3eJl C_j1_uj! jjJl Cu _ jlju . ^Ij_C^JLx^ 

^j^iSLjU £.lj_La_lVI II J—L^J (jlJ jP* ^I_JJJJl!I 

5. >? 

4 4_LI JL*JI CjI _jl^_L?eJl (J—« 4 _jL 4_Ic. ^1_iu La 

S- $■ Si 

3bib J“—(ibjl Cr-^- ^L_jj^aJI i£±-xn 

& * 

^-Ic CjIj_3j ciJ_1 41 O 3 UI _ ut\ 

^LjJJJlII 4<Lj£j _tloJl obLUl 3I J)JI (jia*J 

CjIj^JU_UJ^CJ CjLu^56-4 (Jj _b I JuI jj 4_Lj Juc ^_b 

^j-4 1 ^jlf JaLa^tU 14._uaL>- 3 jj_ u^j I 4 J CjJlc.1 

♦ (j^ljJL^I 

9- * 

iJ7 £i 4_aj_Ja^Jl 4 _j JlC.^1 ^ 4 » <u 4_*J : Oj^ 3t I 

I 4 J Lb 4 ^ L*_4^n 1 ^Hl I 4 3 Jl*_$J I 

JuljJl £_b Jlj LLLu 4 4_jjLjj^JI 4jj1_4J ^jJuJI j3 
Ji^lj *:! Jic. ^—Ja^j Ub 4 UtJl 1 —£jla 

f * 01 

LtJ I (jrl [ ^ b V J Laj 4 ( Ljb ) (jj-4—lmJ 3 jLJL^J I 

•(^Jj) 


dlLulSUl LfcJj-33 4 _uLu*_j£ jlj_4 iLji-IJjQjJlJi 

Jj I_ LU J JI_LtlJ 1^ C_3 JL^J 1 Jj>. I jJ I I ^yb 4_L3ti I 

L-j-Lju LuJ C-U^tJ 4 jL>JjJl £^j| J Ijbl £j-U 4_uoLiw 

JSLilij ^3 ^j-«j 4 4JLl3j _(_o^J I 4 J_ I 3 j UJ I 

4—>La^J jl^J I jLaljl 4 -LlluJ 4-ajLj-<m£L1 I 4_JL^_*Jl 4 ? Ju4> 

^j-4 CjLjj_4j-3JI Jj-3jj 4 JiaJjJl _HI jljbl £)-u 

4_3JLl3e_^ J^LaLLa (Js 3-i^>.j^s 4_4-~ a L^L>* 

CjI 3bJ Lalj 4tiaL3j 3 jj_ 4-^ 4 ^-L4PeJl ^yA 

(jaiJLseJl -ilj^l 1 ^ t^> 3" 1 JJ ^J^-Il ^yb 4jjLc. 

j^Ij^j 4-laLuj^j £.1J-^Jl 4 / ,.3*< ^J(Jl 

^ Mil Ul 4jlj)l J-JL> 4 > Mil 4 jLu£i_ LU I 


4 4_u Jul^J I LjulI I 4 Cj Lj^J I j 4 L^J 1^ 

4 CjLj yAj-g] 4 CjLLiAJIj 44JjJl3t^Jl -ilj^Jlj 

4^jjJlII ^j>to^Jl CjI ^jia ajj 4 

. JLJU (_pJl oLl^J^JI clii 3 

Cy* 4_bjj^3L^J I jj_j!aJl (j—« 

9- 9- 

/ 4 4^.1jjl J Jljujj 4 ^JLjlII c^l 3 ,^>l 

9- 

4_jic. (jJLLaj ^ J_II Jbj_ lu'$\ (JJ-UI 4_jJLc 4 ^ ( lr ^jlj 

4jj_4_lj^j 4_jIjJl!I j> j♦ ( _ 7 a*.jJJl c_>lj_*Jl 

^ I 4_<j^j ^ ^ ^ m< m UI ^ iJ—11 

4_j|jjalj *^>wLa]l Jj-<^^l 4 jjJ ^1^ 4bL^[ 4 4j cyus 

* * 

J 4 Ij-^t^ 4_IjJUJlj diJLA Mil ^ L_ LU^\ 4_) JlSeJ 

o^>^* I I ^b ^4J La I JL?C_) (2) I Lj^LX_(-U-4 

9- 

4_u&JlcJI L_lL^Ij 4_ijJLJI (J^l_4^aJl j_laB 

^JA 4 _jljjal J_ 5 U ^^LaJl ^1^ 4_J_j_oHL * 4 _*_ 4 ^UI 

^jl^ 31^ 4 (3jJl c. Vj 4_3j V) 3 JuUt_<al jjjloll 
4 _jI_lUj 44J1jIj _co^tilj 4^jLb^l (_^JLc. juuj 4_jljjal 


4 < t M<j 4 j^Jj 4 I 1^ jl^J I Li dJJ 3 ^ 

J>-UUJ .J^U^JI ^jyb Ijl j. <>>l 4_ LXU2J C%JI (Jyb 

4 JJ l_ 3_4 L-LluJ J_ 3 j J- 4 J ^ l£ 3 ^ _ LOAJ 4 _J I jja I 

♦jjjLai 4>j^t£. 

L>4 (jJ^l_LU ^1 471! J 0y-^yJt2 I 

9- 

^_j — iluj $. L— Hi I ^J_caJ (_j^-I I ISJ I ^b ,Jj 4 ^__i I j)^ 
^_4J cjJjTLfTu.4 j. i^t 'ic 3 j^jja I j . 4 j^_l?cJ I 43 L^ Lv 
Jlic. 4_Jj^]l 3yJj*L JLc 4J^ Jlawljjl £jjal jlJ^_bl 
cil^LJ IJ *^l JiiJl cl^- a l 3 j^j^.j 4jllaiw^l 

^ jJa ^C. J_j JjliLI Jj Lb ^ j^_J jja I (\j — l 3 La I 

(jbi jai) ^jjai _ <-uj j 4 ^jLjuJIj 3j^l?cJI 

*4lL)jL?eJl CjLL i^Jl 























s- 

(JjJuj ju! J orttI 

^ ?■ 

4^)12U^Jl ^1 ^UtuIuJl 4j)^ jJLseJt ^Lu 

L-jU _ujJ 4ul_3 4 d 3j j. U> t1 o 'j _$_i 4ul JlLc.^? 4_atuluj 

jl £ J ( ay <S* Li] I JU J _ uj La-j^l 

£■ 

4 4_i]Lie_4 _ lLUJI ciJl£jow^l JjuLj 1 4_ujIj 

ji 

^ s 1L H ^ (, 1 ~%. \ (, L rt_ uj J 4 _ iL 

. 4_iic. 3 U n ^ jJ! 

s- ^ 

^jluju J o 3tI j_11 _ j :(j—^L$JI ^J I 

4_4-^Liw ) (j!^peJlj 3)LuuVI yA ^1_uod (^JLc. 

4^.ju Ju ^jlj_pw JSUj 4 (4_u JuJl CjL_jI^_l3cJI 

£> 

J ^ ^ *3)1 * t \1 < aj t L?eJ 

^ s- 

6^1^.liaJi 4> JuJuS/ 4^1 Jl*u 4 ^-t-u-^cJl 

J-3J3 L^uV 14 j jj _Jail 3juJuij3)l_uu^M ^Ijul^ 

9- 

3) 4 Ju JulU 4_u ui 4-11 4 jJI 

£• 

4 LijJ I <j U J_3_uJ I (J-^3 1 & j L | 4 ^_jJ I 

4 / ^ jj Lit_■ ^ 11 ^_ - L _ l 9 i I _4^ 1 —£ I 

L^JJJ (JT^ 4 —^ ^Ljl^' L>°jJj cr-^j 


• (jLlall 




^]| 


_i£. uulj_uuutJl 3)_*3 : I 

4-ajj^ls ^ o i <n 4_^ o^ej 


J^L ^ _UJ Li 4Jj^ MiUjI i 4_5tuL3C_^J I J~±£- 

k 1 .(Apterygota Subclass) 

4_^J JLC. 4^-5E_3tJl CjIj, 4uaSj^laJl ^JlA 

?■ 1*1 ^ y) 

4_jJj^?l L^JL^IjuC 3j_uo^tJl ^jl ^JLJU^J 

^-C. jJ I (jrLc. Jl>. [ 4JtJ LJI 3 J^fa5ti I 4_J uuJ 

L^JI ua£. I (JI ^ J C a i' ^ ^l^ (j- 4 

J «JL} I i (j ' < _ 3 11 (a ■ " *j 14_ti ui LlJ I 

(j—oUl J_<UJ!j < (Mallophaga) (j-^jLHI 

.(Siphuncularta) 


4_J_uoJLseJl CjLjJ-djulJl ^ ^4 tCjLjJ-djulJl _i! 

^ uuljJl C_jjL5eJ £jL 3VI LfcjjuaJ ^—jJl 

4_ujt_tiu ^ o"nCjl_jl 3 T p- :ljLjj133TI 

t (Subphylum Chordata) oL^^Ji 4 _ut_i 

i 3 ->>■ IjjJlj CjLuLcj^lIIj ciJLj_ ujVI ^_uh3 

CjLjjL3-3JI JI j 4CjL_jj JuJlj 

4 L^J ^ r IJ ^JSLlA Jj 4 4_j_ uj Luj I 3 3 _j_ 4 -i 

£ ' ' S- 9- 

L^J^Si I Jl_U ^ .4_uuJ £j-A Dj _uol }c cJlibj 

l_JLu^3jj ^ »Ti 4 4-i^jj, f^r ^b>4 3jju^aj LjJLc. 

(Jj^C JjSelLl 4 LlSkJJ Ju l ^j-a-lSLll ^3C<sl UllujIi 

♦ tl Ml <tl 

CjI J JjuJl (3_LLau jJLLa_ 4 :^J ! 

4_^_l3J! *j^_( V * ) ^3-33 4_uj _u^Jt 

<-JlLl?cjj 4 4_j_u j^3j 4_^_xj 3 ju jJb3-Lt£~ ( V * ) 

?■ ?■ 

(Ji o^ 5 ' 

dJ_ j ju^j : I ^ I 

c 4 o tV*r < a j^L,u Vlj ^.pwLl^eJl 

. Lu^JLi j^_ui^aI(Jl ^_uj lu luLpwl u^juu jl 

4 C_jLj_uj I jJl 4_uj Ju ^_pw : I 

*4>ljU Lc jLliuj 1 ^ X oj 4u^ J Cjlul^pw JjjJiJlj 

(jl_ :(4jLulujJI jt^)jf^ 

4_usLs^I jJ—LdLUJI 3 ^jl_*_3 j 4 Jl^IjjJI 

9- 9- 

S 1_, 4 4j_u^j^l JuLjJ _jl 

p "itI 3 JJ.U> c. CjI qjJjt-4 JL* luTlluVI 

uul_r^>r lu 3)1 <b> < 4 1_44-3^ ^ _iLjtJl 

^1_ftlaJl l j&j, _*3 3)— 4 1_ISLqTuJ i4_ uu L.q>. p "< 

.(Pheromones) oluj^j^Ulj 
































y _4 4_jjj SL^SllI 

9- 

^jVIc^S j^jj (_pJl 4 4_jj JoeJI oL_jjIsua]l 

4—t^slittJl obLill ^j-4 J JLC. j j jo- J_^l£jLllj 

clhH^ i^[ J (3-^- cr^i ^4*-* 

3USUI j_*uj ^_La_ lu Cxtcj 1 jTl 4 .uu.lu 

(jt £i 2 ujJ yi j, M<r j, Mif 3 )-^ 2 uj£L<a CjLc.L$o*- 

2jjj^ CjLjjJlII ^jufcj 4 2jjj<Jl Jo-ljJl 

ip s- 

^j Jlu 4 3jo-j 4 (j_u-g-LaJ I 4_u^?eJ 4 2 jj j^ 4 _j _i j I 

£ ^ ^ ^ 

(jljJL) Ijjj_« jj _^Vl j 3^4 1_ 

43iLmi L^ibtjljj y joTij 4 (jr ii]!j ^jI _«jJI 

. 4_J IjlI I 4_u I Jut] I 1 

^j-4 j J_ uoj ^ jJl ( i— c-lUeJ I ) (Jj^ : I 

^ 9- 

JjI_ LU J-&J 4 ( J_jl42J Lfli-lfl jl 3 j^?jJI JUU ^JU 

^^LsVIj CjLujjjuJIj j 3 (S"> a UJ^ J-* 
<j^ 3 )j£u j_u*j 4 3 > _ujl£jlj 3 )_u*jJl j^^J 

4^Lt-^l 4 i — V) juu ^jy^i ^Lj^I 

1*1 s- 

uM " uMjkt l dh 1 ^' U3^ ^ L^i 

4_<^C. jLcil jlJ_$Jl J LjjUuSLlII C_>l J L-^C y-A JU Jutjl 

♦ 2jjj j-uiaJ I j 4 _<^a]I j-^sLulIIj 2_c.Ll3L1 

4-u-<jL_ dVI Jjl Ju>-jJl : (ujLjj^-4 ) ^_ 4 uv 4ujj^J I 

0 J_A 3 ) Q '3V°> 44_peJl CjLJul£Ljl 4 _jIjjJJ 

2 _CjI _a jLl<JI ju_3_ lLj p ~j CjL_jjj_^JI 

CjIjjj^JI j^Ijuj ♦ 4_jj_l?cJI 2jj _Jajtjl LuuliijJLI 

1 ^lu 3*1 ^i\ 4u_iia*lUj 4 _u!jjJ! 3 jLtjJ 3 ^ 

43jjLai CiVUJI ^ (RNA) jl (DNA) 

jjlaj J Ju^j CjLjjj^JI 0JlA 4_iic.j 

3^-5 3jl J 2JI Lcl 4 4_J 4? j & C_>Lx^ (_4JJ 

^)l y^-4-L& 4 JL^wIjJI 1 CuLl_ 


I_^-lIc ( j_JLLsjj 2_ sr 3l o tl 2_ :2 t 

4uJL?eJl ^1_a Jul y^d (JJ ^Tl 4 (cjj_u5kJjJI ) 

9- 

4 2^^! 4-jJL-uLuJI 4_ii3tJl 2 jj£jJI 4-j.L-uLjLlII 

9-9- °* 

4 3 < J_^_5cj ^1 jl J 3)-^ 4 -lLlu Lu 4_tL>- (J^j 

: JlLc 4 4_3Jt3e_^j 3 JU JlC. 4 4_uljjJl CjLa_4-^aJ! 

1 ^ m<3 1 03^-3 

9’ 

.^LiTu.aVt 4 a t-» < 11 

Canis lupus) t ^_< 1 JL*Jl ^_mVI :*_U£lt 
2 'j.^'a ^ ^oLujlII olfcp- :(familiaris 

**! ^S? 

!j_ a 3)-^"^ _^I^JUl y _^ Jul_ -ulISUI 

♦ 4-j Ll . u ^ ) 0 4 4 4 ) ^1 ^ ) 1 4 4 

4-lIc jjJLLajj 4 ^L^jJL 3jL: y \I JlA 4 3-4us^j 
4jj J 3 o t dJJ J 1 ( 3) L 4 - 44-5 ^ J tAv 3 )! ) c_<_3J 

^1 lo 3 1 1 J_ xj J_ I j 4 _l>. 1 _ us Ju ^ lr 4 _jJ L*J I 

z* 

4_3ilL?tA 3 j_ Cj^^Luj 4_Lc Jo-*4Jlc. 

4 _ JL ^~ i ^ c — jLa 4 Cj^ ^ ^ ^ ^3 r l ilaJI 

i 4 4_<_u i >-5t] 14 ( 1^3 ^ 4? 1 c 3^3 4 33 A ^ 

4 3)—^3 3^ o 11 2_3^ljUS L-J1$J ‘C5- 

CjLj^jlI! (J-a-tTLi-uj (_$ jJl c_JSLl! (_gl toL^^jJl 

3_^KII L^L^I (Malaria) :Ljj^vL» 4_US 
5_JLLaj)?Lij i(malusaria) 5_>JLuMll 
j mLHI ^11 <J\ (mala aria) 

CjLl3Ju umJI LjJ^LsJI jJljj 

1 £' 3 ij L-jj^LaJI (jl f.\ _4Jl 3JI J 3"<f I t 3 Jl^IjJI 

L4jg.q-1.uJ jJj%jVI (jLS I jj . I~il « 3 u , OA it qljjfe 

(_*_ j-*l \j 1 (swamp fever) »4~il x n ju<A i]l 

9- 

2 __ujj L^jV if.\ JjuJI 1 3)3_3\Uj 

♦ 6 JU JLlo] I 































-eu 4u_i_A 


♦ 4_ul Jutll 


414UA9 J1 c. jJb>j l ^ I JlcJ I j L>. c_j 


(Jt2^ (^1 ) 4_ILj£ Ju ^J_l 3 £)lj_peJl Cjj _c : 4-J L iqJ I 

(Ju4 (jI^J-4 L_xJ_eo_5 Ju9 jJ! 4 (4 _4-5 4^(j[ 

4d_4-ll 4 _j _eujj-ui]l j! 4 j^ _L*a*Jl (j—^ I^VI 

£• 9- 

(^£-5|j 1_4-4 4 4 jJ I_ U2>\ 4j>.JUtU_UU L_U_l_UJ jl 4 4_) 

4_<-l ULi I Jl&j 4 £ J_ lo2*. 4i^ 4-^-5 Ij. 

*4_4Jj^5CJ 


4 3 I ^-4-1 1^ I 4 L/4 4_Lj 


-Llul 4 V1 4idauJ I 


^li^lu 4? II (J_J^j<J j, I^r JUU ^4 tl 

UJ ^ 

^j-4 ^-UUJeJl (JJ SuJ JUvl ^JLjU 4^JJjj9 3 j eJc. 

J-^Uj 4 (Fertilized egg) 2j 

44 JI_Jail 4 _jLc. 4 I _ 4 I (4 _<alaj) 

^ UJ 

L^-j. 4 -<-<.tJ 4^)J^jVI ^J-4 4_uljj CjIjjSLc < jr ic. 

.(Chromosomes) ^_JI 

3 43 _L 4 - 4 JI j—jj-IieJl 4 1_*-41 <(<T 1 Ja—3*4 T1 

9 - 

. Jl>. Ij ^je?C_4 ^j-4 I ^_U £ 4 UJEJ 4 4-Lfc Jj 4-4 Ju 

4^ 3j3^eJl ^ jr jjL 4 -!lu V_ 4 U ^j_o_lI i VI I 

<jia_uVI ^j-LauJlj jJ_ 4-^aJl J_4^3j C-4_p^ 

O ^^_uVI ^J-4 -j(J I 3 . ^^3 ' “ 1 1 A 

Leu Leu 1 j^£ JuLu^ 4 4.j-eJ I 4-5 LtU% ^ < . U^ 4 4-euJ L 
^ 5 -LU dl 34 ^ m .4 ^ cAeVi (Jr^ 

ji 

4 3jhjj 1 < 5 <—3ilL?eJ I <—3 j IJ-Lsj I 1 

^j-4 ( 4 _VI J^UI J_ 3UJ 4 1_ $-L4 

^ <=■ 

Ju Judl ( j T i^- lu^JLeu ^ ^>>3" ^1 Cjlj-eo^tJl j-LaS^I 

jLse-iVI til]aSj 4 CjLuSL4-IIj cjIjVIj 4_LuVI ^j-4 

*3j-4JL4il 


WU^J ^1 0 L-JJJ- 4 JI cr*lcij^ 

9- 

.jlJ^VI 45 JlA 

^ oj *■ 

4-UUUJ ^Vl 4_ete?CJ (^JlII 3jVjJI ^Jl 

»3jVjJI CjlSj 

J_J (J— *3 J-4 : LJJ_S Lv - C < —L l^jU fJ-dDjJ* 

J Ic. j—^ J- 4 JI _ 4 ^aJt] I JI ^usej I L_uJ t^J 

CjLluJjuJI ^j_4 £j-s ^yC. Lu^ajl L-.z-LluToJ 4^j1 < < 15 VI 
^y^^-4-11 I JJb^ *dsCjUjJ I 3 L 4 -UU- 4 -II 4u^_euJ I J 

CjLaeJLeuJ J_4 4 4_C.j-eoJ JuljuJ (jLtiw 3JLv dJjL?eJ 

^^Lc. 4] JU>-V 4L_J_4-^aJJ dLiLujIj 4 jl 

LS 4 el Uj I ^ 4 L^Jj-JL4 

. ju>w Ij ^L. 

M < ^>"1 ^ J-4UJ ^1ij h>_eu I 4_Leu J_ l 4^L J 4-4-duL4-l I 

J_4J . JuL-U JuJl ^_LaJL4 JULC. ^J>wjJ| jl JL>. L-U 
L_e3t_euJJ 4 f u^Vlj ^LjtlaJL ^uJc^tJl 4-4-LtTu-4-lI 

j_tia*]l ^jl ^Jl^ 4^1_^VL .^-LLseJl CjIuLL ^Lu 

J> 

^ic, t^^L?eJ CjLjJ- 4JJ-A ^^4_euJ CjLuLu^-J^ ^-J-U 

♦ ^uJL^Jl J-4U p t^> mj J_4^tJl 

(jLse-4 4u_ l^jVI 3j^U : 4 j VI 4j (11 jh>Lui-4-l I 

4 JjL euJI 4 j f^*>jVI 3^Slil clel ^ILu ^ ( »mULlL4 

.J^-tUlj JUjl^tJl 4 ^J_4 (^jJl 

(^jJl ^J-eu-tJl^ 4u^jJ 3jJL>w 4-UL4_3jL4 ^1 

^-11^ ^j_4 jL?e_euVI J_4U^3 j 4 J_^tJJl 0Jj_4J 

Hj-^TtTt^ L-3_^tJ 4 ( jaL4__eaJl ^5-li^ tl J_St4Jl 

4 3 j-uu-^JI 4_3 j l^j jl jJIs 4 1_iiau 1 3 JL 4 ^Jl 

4 4^ljjlJ 4jUSe-eoJl (3i^ ^)_4 4 F> miCi 

^Ae * s j. Cu J& 1 ■i- LqJ I <__] 1 Uj ^ f J ^ u Ll4 4 J ^ 


r* ♦ 



































9" 

0> 4 ((< JljlA t Ldfc 4 i JlLaj (3^_ 

9- Oi 

JjVI _JaAll 4_ ojJlL&j 4 4_j^jseJl 4_ 

l_3^L_*JI jo J _^LtltJ 

£■ 

J^ju (_^UI <—jI—JjLuj 

* * 

o' LhP" L ?—^ *O^J^ Oj-^' jjLO^ 

^JLLa_Jl ci<_jIS (4 j^scJI <l>*M-<j-!1) 

J-&J ((JJjjaeJl g.1 r3^3tl ) ^JLLa_ U^A o' vi_ 

9- 9- 

LcJlju dJJij 4 (Jj^' ^ 1 jOtTn-u 1 o' 

CjL^j^oJI (J o nil I o'ojto tl ClxJt _UIJJ 

♦ cJs^LiJl ^jL>- 4 JLcLjl!I 

ji 

4 dlJ I J l^J (JJJ 1_3 j ^ I 3 JL>*jJ I Xj3j^L 1 

. 4_4jLjJL 3jL>Jj 3 jj J £j£. j^lju ij 

(j«331 o' J-^- 5 o- 4 JJ-^ Jj' : 4^o-01 

9- 9- 

£j-A J-A-& -ijic. JuLC. 3j^J_Jl jl 4 4_ii^_tjJl 
c-3jl i^t) ♦jOlLla j>jlc. j_$j CjI i 4 4 _ij I 
4_4-^L>. 4l-xjOuJI p k* a j_$JLll O- 4 ^J-U' Ij-A 

4 ( L—> L-Jj ( 3 tlj 4 di I J _ < : '< '>■ 11 ^ dj 1 J 1 3 <1 H 

4 d! L-iu 1 ) dLJL^tJlj dl j3l^Jlj CjLj^JwjJIj 

* (diLuLajjj 


^Jl-C- 4 _J—ujLuj^I t 3 W—t^T< tl 3 JL^J 

CjLc.L^>. ^1 ^ i <i 3 n o[ 0 - 4 _p- 4 ^l_pw^l 

9 - i> 9 - 

^jla-ULJ 4 J I j £n^ I J) ^ J 1 -i 1 Jl—C. I ^ f<Q 1 

♦ (jlajV! oi^LLc 4 J_l*_^ 4 3 lo < 4 

JJj uJ\ ^.<3 nil dilj^c -iJLC. 3 jL_JJ Cl^JUI 

d^Juua 4lijj3eJLa 3 JLj O J 

0_4 I 4_>. 1_<_u_a jju 4^1a]I 0 >.3 ni l 

J L^sJ 1 j) 4 ^_3J 1^ O i Mill < »« ^»- 11 ^J "V, 1 J 

dLclj^ jl_30UJI U Jl_j ^ mi 3 nil 

^ £ 

3jL^Jc5tJlj ^jjlLJI ^Jl p 3tlj lJu^I 

9 - 

^ _cLcjJl jl 4_ulj^Jl dL_3tlj _<Ulj 

0_4 wXj jO 4 £. 1 ^-^i 1 o -4 Cil (Trachea) 

t<s , . ..^ r.t i jl^\ oi 6 jt ^ 

? LjJ I (j_a I a j_». j_iu t A _uuij I 


yj ?■ 

I 4 L^_d (J7^-1' 4_5e_4_4lJ^I I 

. 43jl j^v 4_^-j J ^j 3>3^J ^-LcOeJl JUjwO 

:O’Q 1 ^ 1 />»3t{^ otj. 4 ta»TI 4—u/^LcA 

^ ( Q i h {j£L 1 ^JLftJ 1 1 4-uj JLjL^J I ?0 jJ3 

4 I_^jLuj 4_ul_tiiiiil CjL_i^j^JI j Cjlj^_jLLaJl 

0_i£.j^ _r3^3ll 4_ uj Ju_& ^_t < 1 3 n 




































3L I IJ 1 j 


< 1 jj I I I * ^ 51 

♦3 jAU]I — til jXLijl jlj 4 ^JLsJI 4 jljJil! : ( J_t£.L^-<-t/[ ju^?e_4 4 ^_aIjjI^ * \ 

WT ^ 3jJbL3Jl — l-lJj*L 4_uX_a I 4-Lq J jtl I ljIjLuj^T! :t!a^L>w Ci> Juc * Y 

£ 0 £ ) J <s^t <VJ c_3jL*_<JI jl J — I 4jlj^ll 4_U^SLI I LjL^ otutt Ji j<nrt~tl :^y 3 l~*. 4 J <^>J ♦ Y 

£)ljJlll Ji Jiritfl t(_A ^ TV 4 Cj) _lL jJl c-jl^ mi J ^jl MljJVI ♦ 1 

^ Y^A) Ojj^j _ jX 4 ? 11 jl J i(^_ jjLj ) 3jaUJI — 4_jj^JUJl 4-C.l <Utl 3jb[ ^LLaJ I ^-LaJtj pjt 

,^)\A0 / a ^ £ * 0 (£da) j, 4 / ( jr _tJL?eJI / ^j^lII diljJLil ^.LpJ jl j ^VA /a 

^ 3U ^ gl ♦ < U a j 4_uX_a I jL>i^I :(_& £ *t u) l-j. .iLaJl jL^t-4 jXj ^jI ^ >>>1 3 ti 4 ^ }Aj9 Ll! I * 0 

.(4^1^ A<\) *mA /a ^YUdjVjlj^Jl^LlI 

• Q*^0V / a ^ YVV ) 3jaL 3JI (jljJill ju :^j, oil ^Ijl jl*JI 4^1 ^jI **\ 

4—Lu-al^jj JJUiI J (ifrrttI t^jAliaJl £)J Jl<^>J 4^ miIjljVI £)-»l .V 

.q*wv /-a mv) BjaUji -aj^Viyik^ii 4 ^ 1 ^j^uij juji 

Cjjj^u — j X 3tl jl j ^ ♦ £ / a ) YY Y ) 3jaL3JI 4 4 JLS-gJI : j j ^ 4 ^jjjlL>* ^jI *A 

*(^jjIj (jj-i) <_^lj jl>*^I ju£. J)j3 Vm 3jaL3JI — < M<tl jIj 1(^^^A/_a^£^) 

CJJj^U IJ L-JjJlJl JtJjlj j^>Jlj I J L Lc^ J I 4 ^j_<^>wjJl JLjLC. 4 ^jjjlliw ^j| 

-US\0\ /^>)XV\) 

4 J o \ » ll 4 < iXJ I I {J t I :( 4 bYY £ dj ) ^ lojLjJI JL-J-Ul ^ 51 / A. \1 / ,i 1 ♦ \ * 

i^yu j^j — J mi <11 4_j jl J II 'j- J ^aiult ^JcU I^ : J, (bLLaJl J 4jj lI/Lc. ^jI . ) ) 

/jhU*£) 4(^VI /_a^ Y^ ^ ) 

4_XJ jL$j! 4 J^JUJI 4 -u X-qJl 4 )L^ ^11 ^1lj^- ] ^L^O^Tl I 3^L-d^M : j^lII / a\ 1 >,,tl J_lC ^jl * ^ Y 

*3jjJ^Jl 

— BjaL^JI — 3jL* taJl jIj 4 * il~i 4 4 4jlj^JiJl :(0 £ Y Cj) 4_Lll j xc. JLc^e^a J— 1 1 4 jjl! I I . ) V 

,(^nu/jb^rr>) 


r*r 




















ljIHSL} I julluJi j ^ j1 :(_A on Ci) l_JLL J^eJ! ju£. JL4^t-4 I t^-uJ Ju^/I 4 ^jI ♦ ^ i 

4_l 4-L*J 1 L-u^Jl jb i(^nVA /-&)y\A') — J 4_ic_j_call 4_(_d Ljj J_caj) I 

.2l*jZuJ\ iz* j* jU\ jby^j^mr /jk^nr) 

i ( 4 . I 1) p i V% +11 1 jjlluJla : (_aVV 1 Cj) 1 o mi i £ I JlII I 0 1 or t t^L^Jl cjju£ 1,^0 

/-tt>\ TVT) t(Ytl^) 3 j-&L 3JI — 4-4i3~rdVl 4» >t ^>4 

— jLUJI 5_«■ k* * <jtjJilt J 'I ua£ :(_<kVVi di) (Jj£.Lfl_ lu! f.i jJI ^jl (j— jL^c. ilasLaJ! ij_.u£ ^ 

/-a>)VYV SjjkLUl) 

Jj ^ ^ ^ 

— 3 jL*_LaJl jl J 411 U 4 ot I J> >1 jt 1 JULUjJu :<-Js_ uj^J ^-4^t-4 4 JJI JL±C. ^jl Mltju^l (J^P* ♦ W 

.Q*mr/jhU*r) (Y^)ojj^- /j^rYA)-3jj*Ull 

♦ 4j?r 3 r^>YV ^ t ^ \ V 4 ) ^-du-4 J 4 LSuVI 4 » <1^ 4 4 Ij pJLxi I ^)LloJ y I i J. J L > . 1 ♦ ^ A 

* ^ ^ V V ) 3 jjfc L3JI — ^j-jl! I 3JI j I j t I 3Jj>fcjL$J I ) : j-4^t-4 1 3 jjfcj I * n 

£ Si 

LjIJ- 4 11 p_JLaJI J-AJlJI ^Larj| 0j_*_‘- u -^ _ 1 J^jLqJlII J-4-^t_4 ^ Jl^t-4 4 J>j_*_caJl ^jl * Y * 

AOA /jiUVO) — 3jjfcL3Jl — — 4tjU^tl c (bOp*) 1 ul>^^ 

IJ -3_uO JL4 ^wI Jlj_loJI I :(_A1 4 Y) L_<_jlaJl 2^ JL4^t-4 ^jl ^ ^LUl ♦ Y \ 

.q*wi 3j-^i3Ji-^ jL^ji jiji(^nr 4 /_^^m 3 j^uji) ,a ^i n ,ti ^L-^kji 

* )\AA /jbU'A) ojj^j — L-JiSUI ^JLc.j t (^) WA /-&) T\A) (jr ii^eJI ^3U ^4j 

& 

tdJLjtJl J If JlJL>^ ^ .4 4 tl |^JjLl!I J^U_Oi2J ( «^Jl jL4-3t-4 I *YY 

♦ ) \A*\ /jbU'l) CJJj^J — 4_£j-*_ 4JI jl J t jlJ _uj 

3 j-ALUI — L_uSl]l jl J tjj-tallj fl u-u/lli :j- 4 ^- 4 (J^C-IJLl!! * YY 

.(^Wi /^U^o)oj j ^-W a JIl t ^JI jlj /jkU^r) .(YcL) 

.(4_^»3 <^> Yli ) ^ ^ ^*\A Ojj^u — jlo t4_xjIj-3Jl 3j-& 1 lo!I :dJJL4 t^aj * Yi 

4-lu : 3jl3 ^ ^ L)^ ^ (J-^Lm-4 ^ p_j^SLJ I ^ 1 j LuJ I jL>uC pf I : I Ju£. 4 caj Lc.) (^-1^ 1 I C^Jj ♦ Y 0 

.(^nAi /_^U 4 i) sLuiiii ,(^nvr /^^r^r) jb 

.(a^av /-b\ nv) aiiliil 

— jtj Lt^) j'j-iJLI w '*'jJ lac. 4 unLc.) _ifaJt Claj .Y"\ 

.q* mr /jbKAT) 3 j^uji 




















/ -£t ) Y \ 4 ) 3 jJt LUI — <-_3j LjuJ I JIJ I IJ I : jJ I Jl_l^L 4 tloJ Lc.) LfaJ I clLu ♦ T V 

WO) 

I Ij J-jJJcU I 1 j £ji 4_UI j xc. jlj_* lu ^jl jJ! j ^>L> _ J^_i_l!I * Y A 

* /jklt'O) 3jjkl_3JI — 4 _jjL<^l*JI a * < U ^ 11 L ((jlj^ ) 

♦ (^Y * * ^ — jkUU) 3jjfcl_3JI — 4 _^LuJL!! 4jj, <s^t o tl jl jJI I jL-J I c_.<-^j 4 ( _ :r ^_Lijl * Y ^ 

s- 

^uuaA ~ jlj I j»La ^Tl j ujlOJ j •^'~ •*■- a : ^ JI < 1 1^ Jl«- 5e-« i^t-cjeTjl .V * 

.(^mr /^,utt) 

4-u^.a i(jjijl_* JL^e^a _<_aj! Jjj ^ ~*-" : (j I :(_*Y 0 0 ) £)J _4C. ^jl 4 JaiwLscJl . Y ^ 

.(^AY /^U*Y) 0 ^L j JI^^^ > IIjIj 1 -3 >j i,UJ! -^UJI 

4_u£La ‘OJJ^_^ _caJl Jllc. :(_&Y0 0) jj_$.£. ^jI /<~*\\ „YY 

♦ — C—tUSwCJ — 3jJfcl_3Jl — L?eJI 

-i^_^-5e_4 J5^ :(_&£ V ^ Cj) j >r jllc, 4^^jL>.^3eJl * YY 

l W W /_ it) YY ) ) Bj^lJij! — jl_L$JI 4 »> L> 4 4 (Yds) 3j_&L3JI — ^^sejlitJI a * <U ^ 4 j^Llu jlc^s_4 

^^ILuSLc ^j—xj 4 ^ WVA /_A W^A Ojj^_u — jlo 4 _LdI_uj^j 4I£.LlU Cj J jf 1 

* (^Y * 4 * /__a W Y *) 4_jLi£H! 4_^Ia]I 4-jj. <^> <Jl 4 ^_l^JI 4 

(3 ^ ^ ^ S 4-CJL^ LlulJ I 4 J LujJ I I (^ A £ V ^ Cj ) I JllC. ^JJ jwA La i I JUjC j ^ I 4 L>-^_^eJ 1 ♦ Y £ 

S’ J, 

jl J — JjJLcj 4 J_ 4 _^wl 4 JJI t 3JL>- ^_l3j 3CJ 4 jLst^VI Jjl ujJ Cj^Ij C_Jj (IjJ 

J^Liwi (J-a) (jlJ_ IaJ 4 J_LU-lt-U JjLujjJI 4> JlA CJj_lIiJJ 4(aL\I /jUU) " 3jJbl2Jl — c^jl_*-$Jl 

.(l_>jjJI 

4 * iUII — Cjjj_u ~ <LlijjlII jl J £_jjjj 4 (j lj_il I j^JLxJ t ^ A A,„lAtl ^j_u JUj^M 4_lA^ :^jjj 4j_4^oeJl .Y 0 

/^YA* -.^j/vi 4 V ,UH ) ojj_u - ( .,- ,<«H oljj ,^,<4 .(^^AAA /_4k^YA^) 

-(r'w 

^ic (J-43 iu-^J 1) ^ijSJ I -4l I j>. AXM-fUi I^t t (^^) \ £ * / it) Y0 \ cj) 1 Ls )Ls L * Y 

lLa_^ a * *U a (I jlLsc_4 W 4 1Y1 ^) — (cjiIj-aLl!I cjLjVI c—cjIj^j cjLj^£L<UI ju L_4jUt£. 

.(^WY^ /jbWo* Jlj^ :^liJI 4A_tk]l) Q>m* /jbW£*) 

jLstC.VI 4 ^lA t(J >t*<tl I jL>Ul£f! *(-^ W Y ) ) J_* YV 

♦ 4^r h t/> V 0 4 4_4j£L$J! 4£Lj — ^JLjlII 4_Lajlj 4 4 L «tlj ^jIjJLlI ^-c-UJl 


















) \ A 4 ) i 4JLuj^JI 4_i_u_ujJ_4 1 I j l>r. I 3jiLa t ^_l*j 4 ^ o I ♦ VA 


<\A0 j ^ £ 4 0 ) 4 dl^^_U 4 4_lL>» 4 3^Jb ^-4-J ^ ^ >Ua] I ^ I J ^ 4 <<< 3 it I 4 ^$ ^yj L uj I t JLL*_uj 
LjLJ (JjL^ttJl J-A _ ulUU _ t^s\\ C_jjl JlLlII £jj JUa_3fc_4 C—JLc. ^Jlil *M_C. 4 4 jjLitJl * £ 4 

S’ S’ £ 

3jJkl-3Jl — <btJ-La-qJI 4 (*:lj^l V ) ^JJLjJl _i_u_< 2 J 4_tlcaLfc (_ 7 ^J (JjjJuU 1 ^jL*- 4 JjjlUl I 

* 0 ^-^iiijb luh/ u^o) ourr/un) 

c_j Mi ^ o <>» ^ 4 4jljJil! jL>fcc! ^jl—o :(_aTAA cj ) ^j_j jua^t-4 jua^ (jLd_^ ^jI 4 4 ^ Haiti I * £ ^ 

^ Ji ** 

J-4^t_4j 4 Ju^l 4 JLII <. 3 Ju^?e-4 J^uLstlb ^_iLsjJLI (jljlLlI jLstcl 4 ^ JjI_ luJ 

) £j I^jUU 5-Lo.Lu (Jj Luj^J I 0 JlA CJj^ToJJ 4 ) \ \ ) j _A ) £ ) \ ) 3^Jfc Lai I <—:9j Lft-^J I I J 4 ^ J^JLlJ 

•(‘t j J jl >' 

.) \AT ) Sjj. ^ti a fU 4_uSla 4Jbl ljIHS 4Jb! ljLj! ^4 : j_4^t_4 jua^t-4 4 <lLjJL>. . £T 

jl J 4 ^ 0 V / _A ^ TVI) 3j ^LaJl 4 4 jljJill 4 ^ 3dU JLv Ljtji tVl :|^_dajill LUI :4JJl Ju£. jL^?e-a 4 jlj J * £ V 

.^m£ /jbU *0 (ojjSJI) JC 021 I 

jl-) 4 (^^ 0 V !\ TV!) 3jjfcl_3Jl — <Gj j^^JI L^l jl-) 4 4 jjji <«3 411 ^ j-j^ aiLllI :^iai>. jL^t^a 4 ( _ t _lAjJI * £ £ 

**m£ /jbU*o (c^i) ^asii 

4jjJ _call ^j-a.L?e-<aJI 4^—4^1tU^f I j- C ^ t { tS *< 4 4 ^ f< 4 <t<t 1^ I I J_ X£. 1 I jJ I ♦ £ 0 

♦ ^A^ ) j a — 4_pa Mcu^l 

9- 9- 

ju _Lajj (_<k"\ * "l Cj) j-$£- (2>J Jl<j^bj3 J _^ 

I)AA \) ^ VY ) /^T*V) oj _*LiII — 4_jfljtl d»^ 1 U. A 11 t ( cjI j_1 j*j 3 A fl) >—I ^uiLLo 

.(al^O /^Ulo) Ojj-U 

jLxg 4 j 4^-S jL>o^n 4 jL^j :(_ 4 1cj) jJ! 4 ^jljJ! * £ V 

♦ Cjjj^u — J-LStil jl.) l 3 Ml!! jL<^>wl 

4-JLxLaJl — J lo Liw JlJ caJl L-.t-Uj.3j :( Cj) J-i I 3JI J LC. j£Li ^ ll Jua-3t-4 4 J 11 ♦ £ A 

♦ ^ h \£ /_A^VA£) LLa-cJl 4j^|_aaJ S-aLatJl 4 u£ tl 3 j^L*JI 
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